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CONVERSION FACTORS -

English to Metric System (SI) of Measurement

Quanity English unit Multipily by To get metric equivalent

Length inches (in)ox(") 25.40 millimetres (mm)

.02540 metres (m)
feet (ftloxr(') .3048 metres (m)
miles (mi) 1.609 kilometres (km)

Area square inches (in?) 6.432 x 10~ square metres {m2)
squara feet (ft2) .09290 square metres (m2}
acres .4047 hectares (ha}

Volume . gallons ({gal) 3,785 litres (1)
cubic feet (fth .02832 cubic metres (m3)
cubic yards (yd3) 7646 cubic metres {(m3)

Volume/Time

(Flow) cubic feet per
Becond (ft3/s) 28,317 litres per second {1/s)

Vgallons per
minute {(gal/min) .06309 litres per secend {1i/s)

Mass pounds (1ib)} 4536 kilograms (kg)

Velocity miles per hour(mph). .4470 metres per second (m/s)
feet per second{fps} .3048 metres per second (m/s)

Acceleration feet per second
squared {ft/s?) .3048 metres per second

squared (m/s2)
acceleration due to
force of gravity(G) 9,307 metres per sacond
squared (m/s2)
Weight pounds per cubic
Density {16/££3) 16.02 kilograms per cubic
: metre (kg/m®)

Force pounds (1lbs) . 4.448 newtons (N)

kips (1000. 1bs) 4.448
: newtons (N)

Thermal British thermal

Energy unit (BTU) 1055 joules (J)

Mechanical foot—poundsfft—lb) 1.356 joules {J)

Energy foot~kips (ft-k) 1.356 joules {J)

Bending Moment inch-pounds(ft=-1lbs) .1130 newton-metres [Nm)

or Torgue foot-pounds (ft-1bs) 1.356 newton-metres (Nm)

Pressure pounds per sguare |
inch (psi) 6895 pascals (Pa)
pounds per square
foot (psf) 4%7.88 pascals (Pa) .

Stress kips per sgquare

Intensity inch square root .
inch (ksi /in) 1,0988 mega pascals Jiigtre (MPa /if)
pounds per square
inch square_root
inch (psi v/n) 1.0988 kilo pascals ¢fietre (KPa /W)

Plane Angle degrees (°) 0.0175 radiang (rad}

Temperature ‘degrees EF - 32 o w0 degrees celsius (°C)

. fahrenheit (F} 1.8
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CONCLUSIONS

11 Highway runoff has the potent1a1 to sianificantly
affect the algal component of aquatic commun1t1es These
impacts can be inhibitory or stimulatory depend1nq on the
chemical compos1t1on of the vrunoff,

2. The concentration of contaminants appears to be the
important aspect of road runoff that affects algal growth,
whether it is inhibited or stimulated. Heavy metals appear
to be the constituent which inhibits algal growth. Which
metal or metals and at what concentrations they become a
problem were not defined in this study. While the
synergistic aspects of the various heavy metals were not
investigated, it does appear that elevated levels of zinc
and lead in combination are likely candidates for a]ga1"
inhibition. '

3. Which contaminants or combination of nutrients were
responsible for stimulatory responses was not determined
in this study. However, it appears that an elevated
nutrient load in runoff was agenerally stimulatory but
that the presence of metals dictated the final bicassay
results. |

4. The removal of particulate materials by physically’
filtering the roadway runoff did not significantly alter
the bioassay response. Slope runoff bicassays were not
extensive enough to determine the effects of filtering
on algal response.



5. Runoff from suburban (WaTlnut Creek) and rural
{Placerville) highways seems to be Stimu1atory in nature
except when following a significant dry period which

‘resulted in an early temporary inhibition followed by a

’stimu1ation phase.

6. Cut-slope runoff assays were limited in scope and
were not extensive enough to delineate the impacts of
"slope runoff on algal populations.

RECOMMENDATIONS

1.' This study vas pre11m1nary in nature, and follow-up
research as described below should be initiated to further
define the contaminants of concern to aquatic animal/plant
populat10ns ' '

2. Future research should define the specific runoff con-
stituents and the levels which cause adverse aquatic impacts.

3. Future research should determine the best methods to
mitigate the deleterious effects of runoff from roadway sur-
faces. The initial flushing. of the roadway surface appears
to be of primary concern. '

4. Future runoff monitoring sites should be readily avail-
able to the samp11ng personnel for a qu1ck response to a
storm/runoff event. If close proximity to the'site is not
feasible automation of the site will ensure adequate sampl-
ing of the initial stages of a storm event.



5. The feasibility of using the data from this study
‘to develop a predictive model for forecasting possible
impacts of roadway/runoff on algal populations should be
investigated.

6. The toxicity of roadway runoff on higher aquatic l1ife,
e.q9., macrophytes, aquatic insects and fish should be in-
bestigated using bicassay techniques., In addition to
toxicity studies, the Tong term effect on these organisms’
reproductive potential should be investigated.

7. The final distribution and subsequent deposition of
roadway originated heavy metals in a water body should be
investigated, i.e., do métals distribute throughout the
water body or are they relatively concentrated near highway
culvert discharge points.
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"IMPLEMENTATION

The report\wi11 be distributed to the California Department
of Transportation Headquarters Offices and Districts for
their use in conducting environmentaT_invéstigations.

The question of the effects of highway runoff on the environ-
ment has become one which often is asked during the environ-
mental documént review process. This report will provide

a preliminary insight into this question and sh0u1d be used
when developing environmental reports, eva]uatTOns, and
assessments related to proposed transportation projects.

TransLab will develop statements outlining the results of
this invéstigation for inclusion in District environmental
reports which must address the highway runoff question.

Each project for which a statement is requested will be
handled on a case by case basis to ensure the unique aspects
of each project and its affected water body are considered
during the eva?uation of potential roadway runoff impacts.

This report will also be d1str1buted to the Federal Highway
Adm1n1strat1on for its use.




INTRODUCTION

It has been apparent, for some time, that storm runoff
from urban Tocations contains significant pollutants from
a Variety of sources. A serious urban storm-water problem
exists, and‘in response, a significant amount of research
concerning urban runoff has been initiéted'(l,g). -

A substantial portion of urban runoff comes from road
surfaces. Interest in research related tb'pavement runoff
gained momentum during the Tatter 1960's and early 1970's
and continues to the present time. It is now apparent,_
~especially with the increased interest in non-point source
pollution, that the highway system has the potential to
contribute a wide variety and QUantity of polTlutants which
may adversely affect the country's watercourses.

The Federal Highway Administration (FHWA) has been charged
with the responsibility of 1dentifyiﬁg and mitigating
highway-related pollution and has approached the problem
via a muiti-phased research pfogram'designed to determine:

1. The constituents and their quantitiés in highway
runoff, '

2. The sources and migration paths from the highway
to receiving waters. '

3. The effects on receiving waters from highway pollutants.

4, Mitigation measures for the obnoxious constituents.

-



In response to the first concern, the California Depart-
ment of Transportation's Transportation Laboratory
(Translab) initiated a study with FHWA. The study began
in the Fall of 1973 and proposed to identify and quantify
the various pollution constituents found in roadway runoff,
The study, entitied "Water Pollution Aspects of Particles
Which Collect on Highway Surfaces", looked at runoff
characteristics from three highways which carried varying
amounts of traffic. Runoff from a high urbanized area
(Los Angeles), a moderate traffic area (Walnut Creek)
'and a low traffié area (Placerville) was studied. A
"report of phe findings was published in July 1978(3).

This feport presents the results from a concurrent study
conducted by Translab which addressed the third FHWA
concern and‘is one ‘of the first to deal with the effects
‘of roadway p611ution on receiving waters. This study
preSenﬁs the findings ofrresearch conducted on the
effects Qf roadway runoff on aquatic biota, specifically
algae. The 5 day a1ga] bioassay method was utilized as
an 1nvestigative;fbo]. In this study, algal responses

to runoff, as related to concentration of specific runoff
idbpstituents, were examined. '




DESCRIPTION OF FIELD SITES

Initially three road surface field sites were selected
throughout California representing areas of high traffic
volumes (185,000 average daily travel}, medium traffic
volumes (66,000 ADT) and low traffic volumes (23,000 ADT)
(see Figure 1). In addition to traffic, the primary
"considerations for the selection of the field sites were:
(1} the runoff would be rain-induced and comprised only
of pavement runoff from a defined areé and would not
include slope or vegetation runoff, (2) the defined area
would have a pavement runoff collecting system which could
be used or easily modified for collecting samples at one
point, and (3} the site would provide adequate safety for
"sampling personnel.

Later, two additional field sites were selected to acquire
runoff samples from cut slopes (Figure 1), Due to the
Errétic rain patterns and Tow intensities experienced in
California during the 1975-77 period, the majof considera-
tions for slope selection were a short distance to the
sample slope, hence a better chance of acquiring a series
of samples during the runoff, and safety for the sampling
pérsonne] during poor weather conditions.

Placerville Site

The Placerville site was chosen to determine runoff con-
stituents and effects from a relatively low traffic volume
highway, The average daily traffic was approximately
23,000.

The site is on Route 50 which is a 4 lane asphalt concrete
(AC) Trans-Sierra all-weather highway with a New Jersey
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median barrier and paved shoulders with qutters. The site

as located in the Tower Sierra Nevada foothills approximately
9 miles west of Placerville and 35 miles east of Sacramento.
Figures 1 and 2 show the 1ocatfon'of the sampling site.
(Refer to the final rveport A-SFEO, "Water Pollution Aspects
of Particles Which Coilect on Highway Surfaces,", for site
details (3).

The site lies at an elevation of approximately 1500-1600
feet in the Foothill or Upper Sonoran Life Zone, with an
annual rainfall of 40-50 inches. The vegetation in

the immediate area is characterized by two distinct types,
often intermingled; pine-oak woodland and brushland or
chaparraT. Major tree types are interior Tive oak (Quercus
wis1izenii), blue oak (Q. douglasii), digger pine (Pinus
sabiniana) and scattered ponderosa pine (Pinus ponderosa).
Smaller trees and bushes within the area are pfedominate]y
chemise (Adenostoma sp.) ceanothus (Ceanothus sp.), yerba

santo (Eriodictyon) californicum), california buckeye
{Aesculus californica, and redbud (Ceris occidentalis).
Vegetation along Weber Creek is primarily riparian. Land
use in the immediate area is scattered residential and

cattle and stock'grazing in open foothill areas.

Runoff from the study area was effectively channeled down
the shoulders and median of the highway in qutters to drop
inlets which drained into a single corrugated metal pipe
(CMP) downdrain terminating at the toe of the highway'
fi11.  Due to the channelization and dikes along the side
of the rdadway, runoff from this area was composed of only
pavement runoff. There was no runoff from cut slopes in
the sampled area. Runoff from the deck of the Weber Creek
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structure did not influence the roadway runoff.because
the water escaped the bridge deck surface by downdrains
and expansion joints transecting the deck surface.

Prior to the 1977-78 winter, samples were taken at the
outlet of the CMP downdrain which discharged at the toe
of the roadway fill. During the summer of 1977-78 the
CMP was extended from this point so that it discharged
directly into Weber Creek. To the extended CMP Translab
personné] attached a calibrated wooden Parshall flume for
flow measurements.

There was no permanent sampling structure at the Placervilie
site and all equipment and materials were transported to
the site for each storm. A four-wheel drive vehicle was
normalily used to gain access to the site during the 1975-77
period. During the 1977-78 winter season, TranslLab's Water
Auality van was used. This vehicle afforded the personnel
drier working conditions for labeling and note taking as
well as greater comfort during rainfalls.

Walnut Creek Site

The Walnut Creek site was chosen as a highway with medium
traffic volume (66,000 ADT). The site is. located on
Interstate 680 south of the Route 24 turnoff for the

San Francisco Bay Area, at Post Mile 12.70.

I-680 is a'six-1ane'port1and cement concrete (PCC) roadway,
with AC shoulders and a New Jersey median harrier. It
passes through a Targely residential area with heavy con-
centrations of single family and multiple family structures
with commerciaT}propefties in the town of Walnut Creek just
north of the project site.

11
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The predominant vegetation at the study site was ornamental
trees and shrubs used in highway landscaping. Prior to
development this area was rolling grass foothills with
scattered oaks.

The Walnut Creek sampling site included drainage from
approximately 2.1 acres of freeway surface. Runoff
exited the roadway surface via a series of drop inlets

on each side of the roadway, which were connected by
culvert, and runoff exited the west side of the freeway
via a 24 inch culvert., Modifications were made by
TransLab and MaintenanCe pérsonnel to faciltitate sampling
and insure no runoff contamination from cut slope areas.

A wooden shed was used at the Walnut Creek site during
the sampling periods. Monitoring equipment and sampling
supplies, e.g., bottles, preservatives, etc., were stored
in the shed for protection and easy access.

Los Angeles - I-405

A sampling site was selected in the Los Angeles Metropolitan
area to determine the runoff constituents and effects from

a freeway with very heavy use. The sampling site was on

the San Diégo freeway (1-405) serving the west side of the
Los Angeles Basin and which carries an average daily
‘traffic of approximately 185,000,

The site on I-405 is Tocated approximately 4 miles south
of the L.A. International Airport at P.M. 18.0. Figure

4 shows the sampling'1ocation, See the final report of

Project A-8-20 for site details. |

13



This portionwa the freeway is an eight-lane PCC roadway
with a chain Tink fence median barrier. The chain 1link

is being rep]aced'with a New Jersey median barrier. The
“area sampled was approkimately 3.2 acres of roadway sur-
face. Runoff was collected from the surface via drop inlets.
Culverts on"the east side of the freeway (northbound Tlanes)
drained undéf the freeway where they were joined by culverts
draining the southbound lanes. A1l of the runoff from the
sampling 1ocation then exited the freeway area via a 36

inch reinforced cbncrete pipe (RCP) into a local drain-flood
canal. The 36 inch RCP was altered with a flume and shed

to serve as a sampling point during this study. Sampling
‘supplies and equipment were kept in the shed during the
‘winter seasons. '

The site lies apprbximately 5 miles from the ocean. The
native vegetatibh, removed during the commercial and resi-
dental development of the area, has been replaced with many
exotics. Primary vegetatfon along this stretch of freeway

is of the landscaping variety consisting of Eucalyptus trees,
Oleander shrubs and various ground covers. Plant growth
along the sampling area is quite dense, especially the
Eucalyptus. '

| Slope RUnoff.Moh{torinq-Locations

The <slope runoff sites were selected to investigate the
effects of highway cut slope runoff. The unusually dry
conditions and abnormal rain patterns during 1975-77
necessitated selebting sites which were close to the
testihg facilities. Because of the unusual rain patterns,
sampling personnel monitored the site when there was no
appreciable runoff. During the 1975-76 and 1976-77

14
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winters,‘the prebipitatioh that did occur was absorbed by
the ground with Tittle runoff. The unusually wet 1977-78
winter allowed some sampling and bicassay work.

Both runoff sites are located on Route U.S. 50 in the
lTower Sierra Nevada foothilis (Figure 5). Slope 1 is a
north-facing slope and is Tlocated approximately 13 miles
west of Placerville in E1 Dorado County at Post Mile 13.07
(Figures 6,7, and 8),.

Slope 2 was south-facing and is located approximately 21
miles west of Placerville at Post Mile 5.50 (Fiqures 9,
10, and 11).

The sites 1ie at approximately 1,400 feet and 1,200 feet
area is primarily pine-oak woodland with large amounts of
chaparral composed of Manzanita (Arctostaphyius sp),
Ceanothus (Ceanothus), and Redbud (Cercis occidentalis).
Digger pineé (Pinus sabiniana) are the predominant tree

in the 1mmediaté area. Slbpe 2 vegetation is primarily
oak-woodland with grassland. The vegetation is the result
of land c1eéring practices for cattle grazing. MNormally
this area has chaparral and oaks intermingled. Occasionally
digger pines predominate. Rainfall averages approximately

35-40 inches per year.

BOthJSﬁtes 1 and 2 are located in pre—Cenbzoic meta-
sedimentary and meta-volcanic rocks of chert variety, mostly
slates, quartzités, hornfels, cherts, schists and minor
marbles with relafiveiy poor top soils. MNormally soils

were 1-2 feet deep over bedrock and very rocky.

16
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Figure 6 Slope 1 - Full View Figure 7 Slope 1 Bench Cut Avrea

Figure 8 Slope 1 - Sampling Conducted at Outlet
Asphalt Channel in Lower Right Hand
Corner of Photo.
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.

Figure‘g Slope 2 - Full View Figure 10 Slope 2 Closeup View

1

Figure 11 Sampling was Conducted .in the Foreground
Area of this Photo.
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way runoff

Monitoring Procedures and Sample Acquisition

The roadway wunoff samples used in this investigation were
procuréd frdm“project'A-S-ZO, "Water Pollution Aspects of
Particles Which Collect on Highway Surface", which was
orxented to descr1b1ng the chemical constituents of road-

' The reader is directed to the final report (3)
for project A-8-20 for additional samp]1ng procedures and
chem1ca] analysis deta1ls.

Brief1y,'a total of'fhirtynfOUr parameters were determined
for roadway;runoff, either in the field for those parameters
with Tittle or no holding time, or analyzed in the TransLab

Chemistry Laboratory.

- Flow*

Bicarbonate

*Field Measurement

20

Parameters determined included:

Carbonate

_fgmperature* Boron
pH* Silica
Sbecific Conductance* Lead
Total Solids : Zinc
'Vo1at11e Portion of Tota1 Solids Chromium

7 Total Suspended Solids Copper

- Volatile Portion of Suspended Solids Nickel
Chemical Oxygen Demand {(COD) l,Cadmium
Nitrogen, Kjeldahl Iron
Nitrogen, ammonia Sodium
Nitrogen, nitrate Potassium
Phosphate, total Magnesium
Phosphate, Ortho Calcium
0i1 and Grease Manganese
Chloride Molybdenum
Sulfate Mercury



At the time road-kunoff samples were taken for the A-8-20
project, an additional 1/2 gallon polyethyTene bottle of
runoff was taken and refriagerated to 4°C using chipped ice.
This sample was used to conduct the bioassay testing.

Slope-~runoff was sampled when runoff was available. The
slope sites were not instrumented, and the sample was -
taken by manually scooping slope runoff water from the%
runoff apron at the base of each slope. Slope sampTes}
were transported in 1/2 gallon polyethylene bottles.
Refrigeration was not necessary due to the short
distance from sample site to TransLab. Parameters

determined on slope runoff included:

pH (Lab) Carbonate
Specific Conductance* Boron
Total Suspended Solids Silica
Chemical Oxygen Demand {COD) Lead
Nitrogen, Kjeldahl _ Zinc
Nitrogen, ammonia Iron
Nitrogen, nitrate ‘Sodium
Phosphate, total Potassium
Phosphate, Ortho Magnesium
Chloride Calcium
Sulfate ' Bicarbonate

Chemical Analyses

Chemical analyses for the A-8-20 project and the slope-
runoff samples for project A-8-15 were performed by
qualified analytical personnel at TransLab's Chemistry
Laboratory. The laboratory is approved by the'Califdrnia
Department of Health for all parameters tested.

*Field Meaéurement

21



" In situ measurements of temperature, specific conductivity,
dissolved oxygen, and pH were determined with a Martek Mark

V Water Qualjty Analyzer or individual parameter instrumenta-
tion.  Temperature was taken with a hand held calibrated
thermometer, specific conductivity using a Beckman Model
RA-2A Conductivity Meter, and pH using a Beckman Electromate
or Leeds and Northrup Model 4717 pH meter. Dissolved oxygen
was not determinéd at the Placerville site due to the Tack

of suitable - -instrumentation, no shelter, and the suspected
aeration of runoff waters resulting from the long precipitous
"drop through . the sampling culvert.

'Major ions analyied were: Boron by the "Curcurin Method",
(Standard Méthods, 1975)(4); Calcium, Potassium, Magnesium,
and Sodium by the Atomic Absorption Method using a Perkin-
Elmer 403 Atomic Absorption Spectrophotometer (Standard
Methods 1975); Chloride by the Nitrate Method (Standard
Methods 1975); Carbonate and Bicarbonéte determination were
by the Alkalinity Method {Standard Methods, 1975); Sulfate
analysis by the Tdrbidimetkic measurement of Barium

o Su]fate.CrystaTsﬁiStand&rd Methods, 1975}; and Silicon

~ Dioxide was by théfHeteropoTy.B1ue Method (Standard

. Methods, 1975). :

Total metals were analyzed by Atomic Absorption methodo1ogy
using-the Perkin-ETmer 403 Atomic Absorption Spectrophoto-
meter following acid hydroTysis (Standard Methods, 1975).
Metals analyzed included, Cadmium, Chromium, Copper, Iron,
Mercury, Manganese, Nickel, Lead, and Zinc.

R Nufrient analysis included: Nitrate Nitrogen determined

by the Brucine Method based on the reaction of the nitrate
ion with brucine sulfate producing a yellow color and

22



estimated colorimetrically (Standard Methods, 1975);
Kjeldahl and Ammonia Nitrogen by distillation followed
by Nesslerization and colorimetric determination (EPA,
1974)(5); and Phosphous using the Persulfate Digestion
hydrolysis followed by the Ascorbic Acid-Blue Phospho-
amolyesdate Method (Standard Methods, 1975).

Miscellaneous parameters analyzed included: 011 and
Grease by the Partition-Gravimetric Method (Standard
Methods, 1975); Total Solids and Volatile Portion, Total
Suspended Solids and VYolatile Portion, (Standard Methods,
1975).

The results from chemical testing of the runoff are listed
in the Appendix A. The years 1976-78 are included since
bioassay tests were run on various samples from these
years only. The biovassay results are identified by date,
sample site, and sample number. The chemical analyses

for each sample can be determined using the chemical
result tables., Specific parameters thought to be of
importance to the bioassay results are summarized in the
biocassay discussion.

Storms Bioassayed

0f the 21 storms sampled during the 1976-~78 portion of the
study period, samples from 12 stovms were assayed. The
storms sampled for chemical characterization during the
1976-78 period are listed in Table I. Additionaliy, the
number of samples taken for chemical work, days between
storms, and samples used in the bioassays are noted.

23



Storm, Location, Dates,-Samples Taken, Days Between Storms, and Samples Assayed

Days Bioassay
: : Storm Between Sample
“Year Location Ho. Storms Nuymbers
Winter Placervilie 2 27 1,2,6,10
1976-77 3 3 1,5,8,10
Walnut Creek 1 5 3 2,3,4
2 10 41 2,5
3 14 45 1,3,8,15
tos Angeles 1 12 48 1,5,6,7,10
: 2 8 2 1,2,7
3 8 13 1,2,6
Winter  Placerville 1 4 2
1977-78 : -2 & 15
. 3 5 19
4 0 2
Walnut Creek 1 5 29
: 2 13 15 1,3,8,15
3 10 2
4 5 3
Los Angeles 1 12 6 2
2 1/3 9 5 1,5,9
3 1/ 3 0
4 1/ 8 1
5 1/ 0 3
Slope 1 N/A 1/ 2 /A Assayed
H/A 1/ 2 N/A Assayed
Slope 2 N/A 1/5 2 N/A Assayed
N/A 1/1 2 N/A Assayed



Bioassay Procedures

The effects of roédway runoff and its contaminants on the
biological components of aquatic ecosystems are not well
understood. This study Tooked at the effects of runoff on
biological systems by investigating its effects on fresh-
water a]gae.-n

The 5—day'a1ga] bioassay method was employed to make the
evaluation, The bioassay is a .laboratory procedure in
which the effects of various substances on the specific
growth rate and the maximum crop of an algal population,
under specified conditions, are measured. There is some
degree of variability inherent in this test procedure and
replications are used to permit statistical evaluation of
the results. Specifica11y, it was intended to use this
method to quantify the biological response (i.e., specific
growth rate and maximum crop) of algae to changes in con-
‘centration of roadway and cut slope runoff in receiving
waters, These measurements were made by adding various
concentrations of runoff to water containing algae and
measuring growth {(or response) of the algae at appropriate
intervals. The duration of the tests was 120 hours (5 days)
with measurement of algal response usually at 24 hour
intervals. ' “

There are two genéra] approaches to the algal bioassay
procedure. In the first, indigenous algae found naturally
in a water body can be used as the testing culture or(2)

a laboratory-grown algal culture, usually a single species,
can be used. The type of algal bioassay used depends on
the type of work being conducted, manpower Tlimitations,

and the monitoring method used to measure algal response
during the testing procedure.
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Forutﬂis projeét the {ndigenous algae method was chosen.

Due to a lack of manpower to maintain a sufficient supply
of Tlaboratory algal culture for the large number of bio-
_assayssantiéipated it was felt the laboratory culture
method, using-a single species algae, was not feasible.

The large amount of detritus, surfactants and unknown
character ofiroadway runoff contaminants expected during
this study would negate all of the desirable characteristics
for meﬁSuring results by'sing1e species bioassays.

The use of indigenous algae decreases the manpower require-
ments since cultutes do not have to be maintained. A
consfant supply of water containing indigenous algae was

' readi1j available from a nearby reservoir which could be
transported to the laboratory in any amount quickly and
conveniently. g o

Algat response can be measured either as changes in
celluTar mass of the algal culture or by monitoring the
respiration rate of the algae.

Cell mass changes as a'rééponse indicator, can be measured
by several methods including optical density, weight
measurements, cell c6Unts, ch1orophy11 fluorescence, and
,chlorophy11 concentration., Normally, optical density and
weight measurements are applicable only for algal growth

in high1y-enri¢héd-cu]tures because they are not sensitive
to low concentrations of cells. Cell counting utilizing

an appropriate cqunfing chamber and microscope has been used
for years and can be an effective method if the medium Js
dominatéd by one or only a few algae species of about the
same general size characteristics. Unfortunately, most water
bodies contain algae species which differ greatly in size
requirfhg Tengthy and tedious counting processes.
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Measuring the fluorescence of ch]orophyi] is another method
to determine cell mass. Both chlorophyll fluoresence after
acetone extraction and direct fluorescence of unextracted
algal cultures are used. The former requires filtration
and extraction procedures resulting in a substantial time
investment while the latter is rapid, very sensitive,
requires small sampies and can be used on both single and
mixed cultures of algae.

As noted, respiratory response can also be used to monitor
algal changes during testing procedures. During the
;hotosynthetic process algae take up carbon dioxide and
produce oxygen as a byproduct. The measurement of CO2
uptake and/or O2 production can be used to determine algal
response during biocassay testing. In addition to the
measurement of CO2 or 02, the rate of carbon assimilation
by algae can be used to measure algal response.

Due to the substantial amounts of'particuléte contaminants
normally associated with roadway runoff, especially during
the early stéges of a storm, weight measurements and

cell counting techniques would have been very difficult
and of questionable validity. The excessive particulate
contaminants could be expected to seriously influence the
teight determination as well as making algal counts
difficult and time consuming.

Initially, it was felt the in vivo f]uorescencé technique
for measuring chlorophyll changes would be the best method
for the measurement of algal response during the bioassay
procedures. The technique was attractive because of

its sensitivity, small sample size requirement (approx-
imately 10 m1), and ease of operation. However, early in
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:the 1975 76 w1nter, the f1rst samp1es fraom P]acerv111e
showed the runoff itself exhibited excessive fluorescence
at the same wavelength ‘as chlorophyll. It was apparent
the amount..of fluorescence present, even at the lower
addition levels, was excess1ve and would cause serious
compiicatiuns‘by'maskihg algal response. As a resul t,

the fluorescence techn1que was abandoned and the radio-
act1ve carbon- method chosen.

The cérbon-14'(14C] method for biodssay has been described
in detail elsewhere and will be discussed in the Bioassay
Testing-Procedures section of this report(6). The method
is based on the uptake of inorganic carbon by algae during
the photasynthet1c process, In this method, radioactive
‘tarbon, as btcarbonate, is supp11ed to the growing algae.
As the dlgae- ass1m11ate carbon dur1ng their metabolic
processes, they ut111ze rad1oact1ve carbon and become
"tagged" Rad1oact1v1ty is then measured as counts per
minute on a Ge1ger Mue]]er counter and is proport1ona1

to the uptake of 14 “during the algae's photosynthetic
activity. In this manner, the effects of runoff additions
on thesgrowth of algae can be_measured and then compared
with cont&ol replicates which have received 14C additions
‘fdr-monﬁtoring but no runoff additives.

Bioassay Laboratory Equipment

‘Bioassdys were conducted at Translab using an 8' x 8' x 7"
environmental chamber Model CEC-807 {(Figure 12) manufactured

by the Env1ronator Corporat1on West., The chamber has a
-temperature range of Q° to 60°C + 0.25°C and maintains a

range of 25-90% + 5% relative humidity over a temperature

range of 10 to 50°C. ‘Lighting for the tests was by fluorescent
Tight tubes calibrated to provide 400 ft candles + 10%

across the assay table surface. Light uniformity was

checked: using a calibrated 1ight meter.
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Figure 12

Environmental Chamber - Note control
panel. Temperature and humidity were
recorded 24 hours a day during the
test procedure via a Foxboro Model
12R Recorder.
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Figure 13 Inside of chamber showing light
- tubes and oscillating table.
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Figure 14 Eberbach Oscillating Shaker Table
with assay replicates.

Figure 15 14% Filtering Manifold.
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 Bioassay flasks were rotated during the test period with
an EberbachA05ci11at1ng Shaker table with a surface built
of plywood, painted white, which could accommodate 28 tests

of three.rgPTicate test flasks each (84 samples) (Figures
13 and 14).

The bioassay samples were filtered using a 614 filter
manifold with four funnels fabricated by the Min Plastics
Supply Center, Honolulu, Hawaii (Figure 15). A Market
Forge Steriimatic Autoclave was used to sterilize bio-
assay glassware.

£y

'EiQaSSay Testing Procedures

Bloassays for the runoff samples were conducted using water
B ny an ‘indigenous algal populat1on from Lake Natomas.
ThIS Take is a forebay reservoir behind Nimbus Dam ‘on the
Amer1can River, approx1mate1y 20 miles east of Sacramento.
Lake Natomas was selected because of its proximity to
Sacramento and its indigenous algal assemblage.

Highway runoff for this study was taken as an additional
grab sample dufing the A-8-20 research sampling. Samples
were bioassayed as individual grab samples rather than flow
composites forzthe entire storm event. Samples destined
fpribioassaying were collected in one-half gallon poly-
ethylene jugs preserved in a ice chest and delivered to
the. b1o1ogy Iaboratory at TranslLab as quickly as possible
after sampling.

Due to the large number of samples taken at the three
runoff sites during a particular storm event, and the
limited testing facilities available, it was necessary to
select the samples within a storm for bivassay.
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Generally,, the initial, middle, and the last roadway runoff
sample were chosen for testing; however, this varied from
time to time. Often the amount of particulate matter and
the "dirtiness" of the sample was used to determine which
samples would be assayed. The amount and intensity of rain-
fall and runoff were important variables in evaluating the
samples selected for bicassay.

Prior to an algal bioassay run all glassware was autoclaved
and stored in 0,1N Hydrochloric Acid (HC1) to ensure sterile
conditions. The 500 ml Erlenmeyer flasks used as culture
flasks were filled with 0.TN HC1, capped with aluminum foil,
and stored between assays. Prior to use, they were rinsed.
5 times in tap water and 5 times in dejohized water. Three
replicates of flasks were designated per sample type and
controls. Flasks were numbered permanently on the frosted
Tabel with black waterproof ink. Replicates were numbered,
e.g., 1-1, 1-2, 1-3, 2-1, 2-2, 2-3, 3~i, etec. If-a flask
had consistent erratic results when compared to replicates
in the same series, it was discarded. Flasks were covered
with loose aluminum foil caps to ensure adequate oxygen
exchange while excluding dust, etc.,, from the assay media.

Algal bioassays were run as soon as possible after samples
arrived at the Taboratory to minimize unknown chemical
changes which might occur during storage. Normally samples
were tested within & hours of their collection. Los Angeles
samples waited up to 12 hours depending on flight schedules.
If samples were more than 12 hours old bicassays were not
performed.
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Samples were chosen using field notes taken at the time of
colléction. The field fiotes gave an ided of the time when
samples were taken, the flow characteristics and the rain-
fall intensity which were useful in selecting those samples
most representative of the particular storm event.

Roadway.runoff concentrations infthe assay culture flasks
weré 0.01%, 0.1%, 1.0% and 10% (i.e., 0.05 ml, 0.5 ml,
5.0 m and 50 ml of roadway runoff per 500 m1 flask; the
remaining volume up to 500 ml was made up of Lake Natomas
water+and its assemblage of algae). The 0.01% (0.05 m1)
rinoff concentration had little effect on the bioassays
and was térmihhtgdbés a concentration level. Because the
-gap between the 1% (5.0 ml1) and the 10% (50 mT) sample
appeaired excessive, a 5% (25 ml roadway runoff per 500 ml),
sample concentration was added to provide information for
concentrations between 1% and 10%.

‘In all ¢ases controls were preparéd, One control consisted
of 500 m1 of Lake Natomas water. No roadway runoff or dis-
tilled water was added to this control. A second set of
cohtrols was compriséd of Lake Natomas water with 25 ml of
distilled water for a final volume of 500 ml while a third
set of controls utilized 50 m1 of distilled water. The 25
and 50 ml additions of distilled water to Lake Natomas water
was used to ascevrtain if the volumetric changes had an
La?fect on the algal productivity during this. study.

In ali bioassays, fresh water from Lake Natomas was
used.  The lake water, wWith its natural assemblage

of phytoplankton, upon receipt of runoff samples, was
transported to the testing laboratory in 5 gallon opaque
polyethylene contaimners. The containers were acid-washed
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and rinsed as described for glassware as well as rinsed
numerous times with Natomas water prior to being filled.
Water was taken by submerging and filling the containers
approximately 6"-be10h-the surface. The containers were
transported in the closed trunk of vehicles to minimize
unknown Tight effects. Containers were not cooled because
of the relatively short distance traveled (15 miles) and
the cool winter weather. ‘

At the laboratory, a small amount of radioaective carbon
(10 ci/litre) in the form of radiocactive Na HCO3 (sodium
bicarbonate) was added to each container. The radicactive
carbon was mixed by shaking the containers of lake water
top over bottom at Teast 30 times and rolling the capped
containers on the floor for 5 minutes. After adequate
mixing to ensure uniform distribution of the isotope in
the lake waters, the containers were stored in the
environmental chamber at 15°C without Tight until the
bioassay flasks were ready (usually about 1 hour).

The effect of filtering particulate materials from road
runoff was also investigated as a possible mitigation
measure., Some runoff samples were filtered prior to
assaying. Selected samples were swirled to suspend al}
particulate materials, and then a portion of the sample
was filtered, using suction, through a Whatman No. 42
paper filter into an acid-washed and distilled water
rinsed flask. The resultant runoff sample was usualily
heavily colored but void of particulate matter.

The appropriate number of labeled 500 ml Erlenmeyer Flask
reéplicates were set up for the assay. The smaller amounts
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of runoff, such as .05 m] (.01%), .5 m1 (.1%) and 5 ml
(1%) were added with volumetric pipets while the large
amounts of runoff, .25 ml (5%) and 50 m1 (10%), were
added using standard class A volumetric flasks. Controls
were treated in the same manner.

After the appropriate amounts of runoff or distilled

water were added to the repficate flasks, the flasks were
filled to the 500 ml mark with Lake Natomas water which had
previously been treated with ¢!+ isotope. A1l the flasks
were covered with loose fitting aluminum caps, fashioned
from aluminum foil, and‘placed in the environmental chamber
‘to incubate for 5 days at 15°C, 400 foot candles (+ 10%)

of 1iight and approximately 75% relative hum1d1ty Flasks
were rotated continuously on the oscillating platform
during the 5 day testing period (Figure 16). Rotating
minimized chances of carbon dioxide Timitation and

lowering of the culture pH resulting from €0, absorption,
Rotation of the flasks also precluded algae from adhering
to the walls,

The pH determinations, taken during the bioassay runs,
indicated no depression of pH. Therefore, flask rotation
was continued to insure no pH related influences resulted.

Normaiﬁy every 24 hours at approximately the same time
'each.day'fifty miltiliters of each flask was vacuum
filtered through a Millipore HA (0.45 retenticn size)
filter (Figdre 17). The flasks were swirled immediately
~prior to taking each aliquot,

Ve
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Figure 16 Bioassay Run - Capped Culture
Flasks on Oscillating Platform.

Figure 17 _Vacuum Funnel and Millipore HA Filter.
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The resultant filters were placed on paper towels for dry-
ing. The filters were covered with aluminum rings to ensure
they dried flat and did not curl to prevent problems during
the radioaétivity counting (Figure 18).

Figure 18 Millipore filters drying. Note amount
' of particulate material on filters.

A Geiger-Mueller counter was used to measure radicactivity
on each filter. Radioactivity was measured as counts/minute
and was bﬁbbgrtional to the algal wuptake of ¢’ during

the test period. Results were calculated as a percent of
the control, The 5% (25 ml of distilled water) and the

10% (50 m1,6f distilled water) controls had essentially

the same results as the no-addition control. The no-
additon control was'used as the comparative value for
evaluating flask count results for the treated assays.
Average counts per replicates are shown in Appendix C.
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Bioaésay Results

A total of 35 road-runoff samples from 10 storms at the
three monitoring sites were tested for the effects of
roadway runoff on algal productivity. Two storms were
studied at both slope-runoff sites. Some road runoff
samples weré filtered prior to the assay and compared to
unfiltered aliquots of the same sample. Filter count
data, analysis of variance (factorial design) and chemical
analysis for the assays are in the appendix. ‘

An analysis of variance (ANOVA) was performed on the bio-
assay results. This statistical method consists of
dividing the total variance observed among the components
which contribute to the variability plus a component that
represents the variatin due to random errors and uncontrol-
led factors. The observed experimental means can then be
compared for significant differences. Utilizing ANOVA
methods, several factors may be varied simultaneously
during an experiment, and information about the way these
factors interact as well as information about the individual
factors can be obtained. '

In this experiment, ANOVA was used to compare the changes
over time and the difference in concentration ofAhighway
runoff. The purpose of this comparison was to determine
if (1) different concentrations of pollutants reacted in
‘a similar manner during the experimental period (no inter-
action), (2) if there were significant differences among
times at a given concentration and, (3) differences among
concentrations of pollutants at a given time. ANOVA was
"also used to compare differences among samples within the
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same storm and to compare filtered and unf11tered treat-
ments. Significance was set at the 95% level. The results
from the ANOVA are shown in Appendix B. Significant effects
are indicated with an asterisk.

The results from ANOVA were ambiguous, There was no con-
sistent pattern-of significance among the comparisons,
particularly when considering interaction components. This
ambiguity is probably the result of varying concentrations
of pollutants between samples. This introduces differences
among samples not accounted for in the analysis. These
differences are hotentiaTTy more significant than the con-
centration of the treatmenf or the time of sampling. The
"ANOVA results show consistently that when the heavy metals
content of the sample are high, the effects of the concentra-
tion were significant. The method of analysis demonstrates
a significant result. Previous research using the C14
Methodology by Goldmawand Haffman (8) showed that a
departure of the treatment from the control of +30% was
considered significant.

Results would be of much greater use if future experiments
uséd known quantities of pollutants which varied indepen-
dently of each other. This procedure would allow for
consistent comparisons to be made among various concentra-
tion and time.

“In the figures”ahd tables to follow the bjcassay results

of each sample show graphically the algal response of each
treatment compared to controls.

Results are grouped by monitoring site (Placerville, Walnut

Creek, Los Angeles, and Slopes), yéar and storm. Additionally,
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each storm's concentration of selected runoff constituents
is presented in tabular and graphical format. The con-
stituents selected are those suspected of having either
~deleterious or stimulatory effects on algal productivity.
For example, heavy metals such as lead and zinc are known
to inhibit physiological processes. Conversely the various
forms of nitrogen and phosphorus are knowh to result in
stimulation of algal growth. Included among the roadway
runoff pollutants constituents considered were: iron,
total metal {excluding iron), lead, zinc, copper, nitrate
nitrogen, kjeldahl nitrogen, ammohia nitrogen, total
phosphorus and ortho phosphate. The chemical data for
storm analyses are in Appéndix B. .

Table 2 is a comparison of the significant metals and nutrients
found in roadway runoff and Lake Natomas waters. Appendix

D Tists a summary of water quality data taken on the American
River below Nimbus dam for the period ‘April 1975-Sept. 1977.
This data was available through the federal STORET System
operated by the California State Water Resources Control
Beard. A1l parameters considered significant in this study
were monitored for Lake Natomas wéter for the cited two-

year period. In regard to the heavy metals considered

in this project, the ambient Tevels of Lake Natomas water
were very small when compared to the roadway runoff waters.
Lead in Lake Natomas water averaged .001 mg/L (10.3 g/L).
well below the .4 mg/L to 8.7 mg/L range for roadway runoff
found during this study. Likewise zinc at .001 mg/L and
copper at less ‘than .001 mg/L were considerably below the
.16 mg/L to 22.0 mg/L zinc and .03 mg/L to .32 mg/L copper
found in roadway runoff. The ambient levels of these

metals in Lake Natomas water were insufficient to

cause any additional inhibition during the assay period.
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'_Likewise, nutrients found in the runoff were considerably
above_the ambient levels in the Lake Natomas water. Lake
Natomas water nitrates averaged (N03)_at .03 mg/L, Kjeldaht
nitrogen at .13 mg/L, ammonia nitrogen at .01 mg/L, total
phosphorus at .02 mg/L and ortho-phosphate averaging

.01 mg/L.. In comparison runoff waters ranged from .34 mg/L
to 18.0 mg/L nitrate'(Nos), Kjeldaht nitrugeh 1.1 mg/L to
36.0 mg/L to 17.0 mg/L, total phosphorus .13 mg/L to 1.8
mg/L and ortho-phosphate ranging from .01 mg/L to .81 mg/L.
Based upon the analysis of Natomas water (Table 2) it is
felt the ambient Tevels of nutrients did not cause additional
stimulation, The assay results were primarily due to road
‘runoff additions,' |

A1l the assays run_during this research effort are outlined
in Table 3. The table lists the site Tocation, storm number
~and date for each sample bioassayed. The addition of runoff
o by percent (e.g., .01%, .1%, 1%, etc.), is listed and
whether the sampTe was filtered. Total metals, sdbtracting
the iron values and total nutrients for each sample are
given in mg/L. The pH of the sample at assay time is also
given. The total b-day biocassay response for a particular
sample and each addition is given, and the inhibitory or
stimulatory nature of the'assay run is 1isted. The percent
of inhibition or stimulation for a particular runoff addi-
tion is compared to the controls. The percent of time the

- assay was eitherrﬁnhibitory or stimulatory during the

5-day test period, Bioaséays-with more than a 30% differ-
ence from the control are marked with an asterisk (*).

Placerville
Figure 19 through 24 graphically ‘present the bioassay

results from the second storm (February-8, 1977) at the
Placerville site. The four samples assayed were collected
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TABLE 2

Lake Natomas/Pavement Runoff
Constituents

Pavement Runoff Pavement

_Range Average Lake Natomﬁs
METALS*
Iron 1000-76,000u4a/1 11,230ug/1 161.3ug/1
Total Metals-Fe 930-33,200pg/1 - 4,880ug/1 90.1ng/1
Lead (Pb) 400-9,800uq/1 2,580uq/1 10. 3ug/1
Zinc (Zn) 160-22,000ug/1 . 2,400ug/1 10.9u9/1
Copper (cu) 30-320uq/1 210ug/1 9.9%ug/1
NUTRIENTS**
Nitrate (Nitrogen) 0.35-18.0mg/3 5.98 mg/1 .03mg/1
Kjeldahl Mitrogen 1.1-36.0mg/1 14.4mg/ 1 . 13mg/1
Ammonia . 0.3-8.4mg/1 3.35mg/1 .01mg/1
Total Phosphorus .13-1.39mg/1 .40mg/1 .02mg/ 1
Ortho Phosphorus .01-.81mg/1 .12mg/1 .01lmg/1
*ng/1
**mg/ 1
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TABLE 3

. _Shmmary of Bioassay Response,

Metals and Nutrients

Total Total Inhibition StimuTation
Metals Btoassay
- Kinus Total Response % of % of
Location Iron Rutrients (% of % of Test % of Test
Sterm Sample Additioen mg /L mg/L oH Control) Control Period Contral Period
1976-76  PLACERVILLE
Storm 2 Samplea 1 Unfiltered 33.2 31.60 6.5 - 0.0%
% 84. a4, 100% - -
FES. 8, 1377 1.0% 92.3%  80.8%  92% 106.0% 8%
5.0% .. 55.6%* 55.6%* 100% - -
10.0% 45.2%*  45,2%* 100% -
Filtered
s 77.4% 77.4% 100% - -
1.0% B81.6% 81.6% 100% - -
5.0% 64.2%%  64,2%% 100% - -
. 10.0% 52.0%* E2.0%* 100% - -
Storm 2 Sample 2 Unfiltered * 3,0 12.30 6.7
. 98.6% 96,6% 50% 103.0% 50%
1.0% 104.4% 98,5% 16% 104.8% 84%
5.0% 122,2% 89.0% 36% 132.8%* 64%
10.0% - 75.8% 71.6% 90% 110,0% 103
. Fittered .
1% 99,6% 96.4% 56% 103.8% 44
1.0% 106.4% 98.0% 322 108.52% 68%
5.0% 108.2% 91.8% 812 136.0%* 18%
10.0% 97.2% 85.0% 82% 129.0% 18%
Storm 2.Sample 6 Unfiltered - 1.8 §.00 7.6
L% : 112.0% - - 112.0% 100%
1.0% 112.0% - - 112.0% 1002
5.0% 104.8% 89.3% 63% 127.5% 37%
. IO.Q% B86.4% B83.4% 90% 105.0% 10%
Storm 2 Sample 10 Unfiltered 2.5 3.17 7.2
% 112.6% - - 112.6%  100%
1.0% 108.2% 97.0% 30% 112.0% 70%
5.0% 109.2% 98.0% 50% 122.0% 50%
10.04% ° 81.8% 86.0% 92% 105.0% %
Stormm 3 Sampie 1 Unfiitered 1.75 . 4,72 9.2
: .1 111.4% 89.3¢% 28% 122.5% 72%
MAR. 3, 1977 1.0% 110.4%  97.7%  66% 120.6%  34%
5.0% 110.2% 89.6% 60% 142.0%* 40%
) . 10.0% . 76.0% 79.6% 60% 130.5%%  40%
Storm 3 Sample 5 Unfiltered 1.26 2.38 9.1
: . 91.0% B8g.2% 93% 102.0% 7z
1.0% 101.0% 91.0% 70% 113.6% 30%
5.0% 125, 3% - - 125.5% 100%
10.0% 114.4% 88.0% 48% 135.3%% 522
Storm 3 Sample 8 Unfiltered ~ 1.76 3,14 8.9
A% . 111.8% 98.8% 40% 115.5% 60%
1.0% 123,2% - - 123.2% 100%
5.0% . 141.6% - - 141.62* 100%
10.0% 146.4 - - 146.4%* 100%
Storm 3 Sample 10 Unfiltered 1.01 2,32 8.8
1% ' 96.6% 92.3% 48% 103.0% 52%
1.0% 107.4% 93,0% 26% 114,.8% 74%
5.0% 112.8% 98.0% 2% 111.2% 98%
10.0% 131.2%* 94,0% 72% 144.0%% 58%

*Significant (30% variance from the controls)
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Summary of Bicassay Response, Metals and Nutrients

TABLE 3 (Cont'd)

Total Total Inhibition Stimutation
Metals 8icassay
Minus Total Response % of % of
Location ’ Iron Nutrients (% of % of Test % of Test
Storm Sample Addition mg /L mg/L pH Control) Control Period Contral Period
1976-77  WALNUT GREEK
Storm 1 Sample 2 \Unfiltered 4.05 17.99 7.2
OCT. 1, 1976 L01% - 99,0% 95.8% 80% 105.0% 20%
T % 99.4% 96.3% 50% 103.0% 50%
1.0% 104.4% 99.0% 18% 104,0% 82%
10.0% 109,2% 96.3% 43% 109.5% 52%
Storm-1 Sample 3 Unfiltered 4.18 8.96 7.1
012 95.6% 95.6% 100% - -
1% 97.4% 97.0% B6% 102.0% 14%
1.0% 102.6% 9%.0% 22% 102.8% 78%
10.0% 119.6% 94, 3% 48% 129.0% 52%
Storm 1 Sample 4 - Unfiltered 4.16 8.64 7.2 -
018 . 102.0% 99,0% 20% 103.7% 80%
1% 98.6% 895.7% 444 103.1% . 56%
1.0% . 127.2% - - 127.2%  100%
10.0% 132.4%%* - - 132.4%* 100%
Storm 3 Sampie 1 Unfiltered 6.28 64.60 10.4
.01% . 108.2% 95.7% 443 113.5% - 56%
DEC. 29-30, 1978 L1 116.2% 92.5% 36% 112.6% 643
1.0% 114.6% 95.5% 30% 116.4% 70%
10.0% 73.2% 72.8% 50% 101,.5% 10%
Storm 3 Sample 3 Unfiltered 3.59. 9.04 9.9
.01% 117.2% 98.0% 36% 118.2% 64% .
% 115.0% 95,0% 40%, 118.8% 60%
1.0% 113.0% 96.0% 32% 114.6% 68%
10.0% 89.8% 79.5% 743 110.3% 26%
Storm 3 Sample 8 \Unfiltered 1.07 2.04 9.2
L.01% 109.4% 91.0% 46% 118.5% 54%
% 108.0% 81.5% 36% 113.2% 64%
1.0% 117.8% 91.5% 38% 119.5¢% 62%
10.0% 102.7% 80.0% 60% 122.3% 40%
Storm 3 Samplie 15 Unfiltered 4.15 7.68 - !
.01% 116.6% 94.,0% 403 125.0% 60%
1% 114,8% 95.0% 26% 117.2% 74%
1.0% 112.8% 95.3% 44y 121.3% 56%
10.0% 108.2% 81,3% 48% 124.0% 52%
1877-78  WALNUT CREEK
Storm 2 SampTe 1 Unfiltered .03 3.30 7.5 1 . ] .
N 08.6 - - 0B.6% 00%
Nov. 21, 1977 1.0% 109.6%  95.7%  36% 111,08 64%
5.0% 132.0%*  91.5% 28% 133.4%» 72%
10.0% 132.8%* 88.0% 36% 136.2% 64%
Storm 2 Sample 8 Unfiltered 1.086 2.99 7.8
1% 99.2% "95.8% 66% 104, 3% 34%
1.0% 119.2% - - 119.2% 100%
5.0% 141,2%* - - 147.2%* 100%
IO.Q% 150.6%* 94.5% 26% 150.6%* 74%
Storm 2 Sample 11 Unfiltered 2.67 4,79 7.4
1% 102.0% 96.8% 58% T06,5% 42%
1.0% 115.2% - - 115.2¢% 100%
5.0% 128.6% 99.0% 22% 128,8% 78%
. 10.0% 100.2% 87.3% 50% 109.5% 50%
Storm 2 Sample 13 Unfiltered 2.06 6.26 7.5 : '
: . : 89.8% 89.8%2 100% - -
1.0% 113.8% 95.5% 28% 114.8% 72%
5.0% 124.0% 87.5% 4% 128.8% 66%
10.0% 84,2% 71.8% 823 115.6% 18%

*Significant (30% variance from the controls)

45



-Summary of Bioassay Response, Metals and Nutrients

Total

"TABLE 3 {Cont'd)

' *Significant (30% variance from the controls)

Total Inhibition Stimulation
Metals Bioassay
: Minus Total Response % of % of
Location Iron Nutrients (% of % of Test % of Test
Storm Sample Addition mg/L mg/L pH Control}  Control Period Contrel Periog
1976-77 L0OS ANGELES
Storm 1 Sample 1 Filtered 17.49 45, 30. 6.8
012 : 105.0% - - 105.0%  100%
OEC. 30, 1376 RT3 p 98:0% 97,01 sag 103.0%  46%
1.0% 91.5% 88.7% 86% 103.8% 14%
10.0% 26.6%*  26.6%* 100% - -
Unfiltered
.01% 103.0% 95,3% 56% 109.3% 14
W18 99.4% 86.0% 38% 106.3% 62%
1.0% 65.4% 65.4%  100% - -
10.0% 18.6%* T8.6%* 100% - -
Storm 1 Sample § Unfiltered 8.72 18,76 6.8
.01% 105.8% 96.0% 40% 108.0% 60%
1% l102.2% 98,0% 20% 104.3% 80%
1.0% 97.6% 83.0% 44% 115.0% 56%
N : 10.0% 31.8%* 31.8% 100% - -
Storm 1 Sample 6 Unfiltered B8.45 1.40 6.9
: L01% 95.2% 93,4% 74% 103.0% 26¢%
A% 99..6% 95.0% 38% 103.0% 62%
1.0% 104.0% 94.9% 34% 106.8% 66%
10.0% : : 49.8% 49.8% 100% - -
Storm 1 Sample 7 Unfiltered 5.97 ‘12,90 7.0
T .01% 85.2% 85.2% 100% - -
1% 97.0% 91.0% 14% 115.0% 86%
1.0% 85,0% 85.0% 100% - -
] 10.0% ) 47.2%%  47.2%* 100% - -
Storm 1 Sample 10 Unfiltered - 3.71 6.99 7.1
.01% 91.4% 91.4% 100% - -
1% 100.6% 97.0% 50% 104.5% 50%
1.0% 94,2% 89.5% 74% 106.0% 26%
10.0% 40.4% 40,4%  100% - -
. Storm 2 Sample 1 Unfiltered -2.92 13.70 7.0 )
) MAR. 1. 1876 01% : 108, 4% 96.7%: 6% 112,6¢% 54%
. cr % 104.6% 89.0% 28% 109.0% 72%
1.0% 94.2% 93.0% 64% 105.0% 35%
-5.0% 68.6%* 68.6%* 100% - -
14.0% 45. 4% 45,4%* 100% - -
“Stori 2 Sample 2 Unfiltered 3.25 13.00 7.1
01% 107.4% 99.0% 34% 109.2% 66%
1% 103.8% a7.2% 54% 105.5% 46%
1.0% 103.4% 06.0% 28% 105.4% 72%
5.0% 79.6% 79.6% 100% - -
10.0% 55.0% 55.0% 100% - -
Storm 2 Sample 7 Unfiltered 2.25 7.70 7.1
: . 98.3% 96.6% 72% 102.4% 28%
1.0% 103.1% 93.3% . 48% 108.5% 52%
5.0% 65.8%% 65.8%* 10032 - -
10.0% _ 53.4%* 53.4%* 100% - -
Storm 3 Sample ! WUnfilterad 7.48 42,50 6.3 -
MAR. 16,1976 .01% 98,4%  91.0%  64% 109.3%  36%
T % 104.8% 98.0% 60% 112.7% 40%
1.0% 20.45%% 20.4%* 100% - -
5.0% 9.4%* 9.4%* 100% - -
10.0% 9.6%* 9.6%* 100% - -
Filtered
L% 103.6% 98.0% 62% 106.0% 38%
1.0% 21, 2%* 21.2%* 100% - -
5.0% 12.8%% 12,.8%* 100% - -
§0.0% 10.0%*  10.0%* 100% - -



TABLE 3 (Cont'd)

Summary of Bioassay Response, Metals and Nutrients

Total ) Total Inhibition Stimulation
Metals . Bivassay
Minus Total Response % of % of
Location Iron Nutrients (% of % of Test % of Test
Storm Sample Addition mg/L mg/L pH Control] Control ' Period Control Period
1976-77 L0OS ARGELES (Cont'd)
Storm 3 Sample 2 Unfilterved 8.71 34.50 6.3 °
01% . 94,0% 94.5% 88% 101.0% 12%
% : 111.8% 98,0% 10% 112.6% 90%
1.0% 79.4% 79.4% 100% - -
5.0% . 39.4% 39.4% 100% - -
10,0% : 34,4% 34.4% 100% - -
Filtered :
0% 164.4% - - 104.4% 100%
% 98.8% 94.0% 40% 104.0% 60%
1.0% 83.8% 83.82 100% - -
5.0% “45,4%* 45_.4%* 100% - -
10,0% 40,4%* 40.4%* 100% - -
Storm 3 Sample & Unfiltered 3.99 17.30 6.5
100.0% 99.0% 443 109.5% 57%
% ‘ 104.2% 95.0% 52% 105,0% 48%
1.0% 80,0% 80.0% 100% - -
5.0% 37.3%* 37,358 100% - -
10.0% : 26.0%* 26.0%% 100% - -
Filtered :
.01% 104, 3% - - 104, 3% 100%
1% ) 96.0% 96.0% 100% - -
1.0% . - 80,3% 80. 3% 100% - -
5.0% 38.5%%* 38.5%* 100% S - -
10.0% 28.8%% 28.8%% 100% - -

1977-78 LOS ANGELES

Storm 2 Sample 1 Unfiltered 3.8 26.40 6.3 ! " y 1002
JAN. 1% : 19.0% - - 9.0 00
N. 3, 1978 1.0% 92.3%  88.4%  64% 110.0%  36%
5.0% . 55.6%%  B5.6%* 100% - -
10.0% 28.4%*  28.4%* 100% - -

Storm 2 Sample 5 :Unfiltered 2.18 t0.40 6.6 ’
‘ 1% ‘ 82.0% 82.0% 100% - -
1.0% 86.2% B6.2% 100% - -
5.0% 65.8%*  65,.8%* 100% - -
10.0% 49.8%%  49.8%* 100% - -

Storm 2 Sample 9 Unfiltered 1.78 6.30 6.4

3 : 102.3% 97.0% 56% 106.5% 44%
1.0% 91.4% 86.8% 78% 101.0% 22%
5.0% 71.4% 71.4%  100% - -

10.0% o : 46.6%*  46.6%  100% - -

*Significant (30% variance from the controls)
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Summary of Bioassay Response, Metals and Nutrients

TABLE 3 (Cont'd)

Total

Inhibition Stimulation
Biocassay
Response % of % of
(¢ of % of Test % of Test
Location, Storm Addition Control) Control Period Contral Period
1877-78 Slope 1
Jan. 5, 1978 Storm Unfiltered
% 81.8% 81.8% . 100% - -
1..0% ‘91.0% 91,8% 100% - -
5.02 94,8% 89.0% 80% 110.0% 20%
10.0% 101.0% 95.8% 34% 104.0% 66%
Jan. 14, 1978 Storm WUnfiltered )
1% 71.4% 71.4% 100% - -
1.0% 71.8% 71.8% 100% - -
5.0% 66.6% 66.6% 100% - -
10.0% 77.6% 77.6% 100% - -
Filtered
1% 95.0% 94.2% 90% 101.5% 10%
1.0% 112.4% “ - 112.4% 100%
5.0% 101.4% 98.5% 36% 102.5% 64%
10.0% 103.6% 93.0% 50% 109,8% 50%
Slope 2
Jan. 5, 1978 Storm Unfiltered
. 1% 91.0% - - 91.0% 100%
1.0% 124, 8% - - 124.8% 100%
5.0% 126.8% - - 126.8% 100%
10.0% 120.6% 93.0% 34% 130.2%* 66%
Jan. T4, 1978 Storm Unfiltered
1% 103.4% 97.3% 68 109,3% 32%
1.0% 93.4% 88, 3% 50% 105.4% 50%
5.0% 82.4% 82.4% 100% - -
10.0% 74.0% 74,0% 100% - -
" FiTtered - )
: % 80.0% 80.0% . 100% - -
1.0% 92.6% 92.6% 100% - -
5.0% . 91.0% 97.0% 100% - -
10.0% 82.2¢% 82.2% 100% - -

*Significant (30% variance from the controls)
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PERCENT OF  CONTROL
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PERCENT OF CONTROL
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PERCENT OF CONTROL
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TABLE 4
Runoff Concentrations for Selected Chemical Constituents

: Placerville 1976-77
. Storm No. 2 February 8, 1977

'Concenfration-Mg[1

Sample Number ' 1 - 2 "6 10
. METALS .
Iron {Fe) - 76.0 REX I 7.2 19.0
Total Metals - Fe 33.2 3.0 1.8 - 2.5
Lead (Pb) - © 8.0 1.5. 0.7 1.6
Zinc (zZn) o 22.0 . 0.88 0.76 0.40
Copper (Cu) : 0.32 0.06 0.04 0.04
NUTRLENTS
Ritrate ‘Nitrogen °~ . 7.0 3.8 S 2.2 0.35
‘Kjeldahl Hitrogen . 20.0 5.6 4.7 1.9
Ammonia Hitrogen ‘ 3.3 2.2, - 1.8 0.4
Toté],Rhosphorusl . p.ez2 0.49 0.29 0.39
Ortho Phosphate’ - - 0.30 0.19 0.01 . 0.13

TOTAL 31.52 12,28 9.00 3.17

.56,



27 days after the previous rain at the site. Samples 1 and
2 were bioassayed as filtered and unfiltered while samples
6 and 10 were unfiltered. Sample 1 showed significant
algal inhibition in the filtered and unfiltered assays at
the 5% and 10% roadway runoff concentrations throughout

the assay. Lower runoff concentrations were not signifi-
cant. The total metals load of sample 1 was high (Table 4
and Figure 25) and may be responsibie for the resultant
inhibition.

Sample 2 filtered and nonfiltered, showed a response
different from that of sampie 1. With the exception of
the 10% treatment, there were no significant differences
between treatments and controls until day four (96 hours);
at which time all treatments, with the exception of the
0.1% treatment, exhibited significant algal stimulation.

~ There was a significant reduction in the concentration of
many of the metals and nutrients from the road runoff
samples (Figuré 25 and Table 4) allowing the a1gée to
assimilate materials and grow rapjdiy with time during
the Tatter portion of the assay run.

Samples 6 and 10 (Figure 23-24), which were unfiltered,
generally show an initial decrease in productivity in the
higher percentage treatments and an upward surge of pro-
ductivity during the latter period of test. The 10%.
treatment in samples 6 and 10 indicate probiems, especially
in sample 10, but by the 120 hour point the culture had
recovered. :

The algal response for the third storm (March 3, 1977)
sampled at Placerville during the 1976-77 winter is shown
in Figures 26-29. Figure 30 and Table 5 present the chemical
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PERGCENT OF _CONTROL.
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PERCENT OF CONTROL
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PERCENT OF CONTROL
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TABLE &

Runoff Concentrations for-Selected Chemical Constituents

Placerville 1976-77
Storm No, 3 March 3, 1977

Concentration Mg/1 -

Sample Number 1 "5 8 10
METALS
Iron (Fe) 13.0 13.0 19.0 8.9
Total Metals - Fe 1.75 1.26 1.76 1.01
Lead {(Pb) 6.6 0.5 0.8 0.4
Zine (Zn) : 0.68 0.36 0.40 0.28
Copper (Cu) . 0.06 0.04 0.05 0.03
NUTRIENTS
"Nitrate Hitrogen 0.9 0.4 0.4 0.7
Kjeldahl dlitrogen 2.3 1.3 1.9 1.1
Ammonia Nitrogen 0.5 0.4 g.5 0.3
Total Phosphorus 0.36 0.23 0.29 0.17
Ortho Phosphate 0.06 0.05% 0.05 0.05
TOTAL 4.12 2.38 3.14 2,32
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aﬁaiyses‘of selected runoff constituents from the samples
assayed. Four samples from this storm were tested using
unfiltered runoff. The short time between this storm and
the previous event (three days) for contaminants to accumu-
late on the-highway surfaces probably account for the
relatively low contaminant levels (Figure 30 and Table 5).
The total metals minus ivon for the four samples ranged

. from 1.01 to 1.75 mg/litre. No inhibition of algal
response was indicated. '

The assay for sample 1 showed an initial inhibition with

the 10% treatment while the other treatments were not signi-
ficantly different from the controls. After the third day
(72 hours) all treatments showed an accelerated algal
response. By the '96 and 120 hour interval, samples dis-
played significant stimulation. Sample 5 (Figure 27)
indicates a very significant stimulation at the 5% treatment
laevel while the 10% was 1ess-aignificant. In this assay
the lower treatment levels did not alter the algal response.
The levels of runoff materials which were significant in

the higher treatment levels were not sufficient in the
smaller dilutions to effect significant algal response.
Sample 8 of storm 3 (Figure 28) indicated significant

é]ga1 growth stimulation at the higher treatments and
slightly elevated responses at the lower levels. Sample

10 showed (Figure 29) the same general response as the
previous samples, though a slightly lower response at

most of the treatment levels. As noted in Table 5,

r there was a slight general decrease in runoff contaminant
levels from sampfe 1 through 10 as the storm progressed.
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For all Placerville storms, analysis of variance ﬁndicated
that concentration of runoff'interaction,'time interaction
within the sample and total combined interactions were
significant between treatments and between controls and
~treatments, '

Walnut Creek

The first storm sampled at Walnut Creek (October 1, 1976)
during the 1976-77 winter was 3 days after previous wet
weather. Bioassay results for the three samples tested
are shown in Figures 31-33. Chemical test data are

- presented in Figure 34 and Table 6 with the full chemical
analysis shown in Appendix A,

The sample 2 bioassay showed no significant variation

from the untreated controls except for a slight stimulation
in the lower runoff treatmeént levels during the final sub-
sample period. Sample 3 exhibited the same general re-
sponse as sample 2 with the exception of a substantially
elevated response with the 10% treatment. The fourth run-
off sample showed a slight stimulation at all levels, and
significant stimulation at the 1% and 10% levels. A 5%
treatment was not used in this assay. Chemi¢al analyses
did not indicate an explaination for the differences
between the slight response of sample 2 and the greater
responses of samples 3 and 4. The analysis of variance
does show significant differences in the concentration
interaction within samples, between treatments and

between treatments and controls while showing no signi-
ficant differences in either case with the combined
interaction of time, sample and concentration,
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PERCENT OF CONTROL
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PERCENT OF CONTROL
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 TABLE 6

Runoff Concentrations for Selected Chemical Constituents

. WHalnut Creek 1976-77
Storm Ho. 1 October 1, 1976

Concentration Mg/l

Sample Number 2 3 4

METALS

Iron (Fe) 21.0 18.0 17.0

Total Metals - Fe "4,05 o 4.18 4.16

Lead (Pb) 2.7 2.8 2.8
CZinc {Zn) ' 0.64 0.72 0.72

Copper (Cu} 0.12 0,12 . 0.13
NUTRIENTS

Nitrate Nitrogen 1.7 1.8 2.0

Kjeldahl Hitrogen 14.0 C 4.8 4.0
“Ammonia Nitrogen 1.6 3.7 2.0

Total Phosphorus 0.57 0.53 0.53

Orthe Phosphate . - 0.12 0.13 0.1

TOTAL 17.99 - 8.96 §.64



The chemical analysis of selected metals and nutrients
(Figure 34 and Table 6) shows a general reduction in
concnetration runoff poliutants as the storm progressed,.
Even with the lowered metal content of the latter samples,
the bioassays indicated that the higher treatment (10%)
seriously inhibited algal response. This indicated

that tolerance levels for the algal populations were
exceeded at increased levels of pavement runoff.

The third storm {December 30, 1976) sampled at the
Walnut Creek site occurred approximate1y 45 days after
prior precipitation. Four unfiltered samples were bio-
assayed. Bioassay resuits are presented graphically in
Figure 35 to 38, Figure 39 and Table 7 delineate the
chemical analysis of particular parameters noted in
previous discussions. A full chemical analysis is
shown in Appendix A,

Sample 1 showed a significant algal inhibition at the
10% treatment level during the 24 hr. 48 hr and 72 hr
subsampling periods. It returned to parity with the
control during the latter part of the assay. The lower
runoff treatment levels remained within the control
response lTevels with a slight stimulation toward the
Tatter subsample period. The general trend of the road-
way runoff sample was a siight stimulation of the algal
bjoassay cultures. '

Sample 3 results were similar to sample 1. Again, the
10% treatment was initially inhibitory, but the culture
returned to normal levels by the end of the test run.
The metals present in sample 3 were .approximately one-
half of those in sample 2 and may be responsible for
the decreased inhibition shown in the 10% treatment.
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Sample- 8 exhibited the same trend of the previous bioassays.
There was initial inhibition in the 10% treatment; however,
sample 8 responded quicker in moving toward the control
condition. Additionally, this bioassay was somewhat
stimulatory at the end, similar in magnitude to the

previous bioassay.

Sample 15 indicated a faster rise in stimulation at all
levels of treatment after an initial slight inhibitory
period (except the 10% treatment, which is significantly
inhibitory). A1l levels of treatment maintained a
stimulary posture throughout the bioassay except the
- .1% and 1% additions, which tended to return to control
levels during the Tatter portion of the test.

The analysis of variance (Appendix B} for the third
Walnut Creek storm (December 29-30, 1976) shows that
concentrétion, time, concentration within time inter-
action, concentration within sampie interaction, time
within sample interaction and the combined interactions

" were all significant. In most cases, between treatments
and between treatments and the controls were also
‘ “significant. '
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©UTABLE 7

Runoff Concentrations for Sq]ected_ﬁhemi;a1 Constituents

Walnut Creek 1976-77

Storm No. 3 Dec. 29-30Q, 1976

Sample Humber

"METALS

& Lron (Fe)
Total Metals - Fe
Lead (Pb)

" zine (zn)

‘Copper {Cu)

HUTRIENTS

" Hitrate Nitrogen
Kjeldahl Hitrogen
Ammonia Nitrpgen :
Total Phosphorus
Oftho Phosphate

T-O0TAL

15.0
6.28
3.2
1.64

770m23

18.0

36.0
8.4
1.39
0.81

64.60

Congentration Mg/l

3

10.0

3.59

1.7
0.40
0.08

5.0
2.4

0.32
0.12

9.0

78

8

3.8
1.07
0.7

0.16
0.04

0.35
1.3
0.8
0.13
0.06

2.64

R

15

24,0
4,15
2.7
0.64
0.13

1.3
3.5
2,2
-0.58
0.10



The 1977-78 winter marked a return to wetter weather in
‘California after two years of drought. The highways under-
went considerably more flushing and cleaning by rainfall
than during the two previous winters., The increased rain
did not allow substantial buildup of poillutants as evi-
denced in the chemical analysis of runoff from the Walnut
Creek site for the second storm of 1977-78 (Figure 44 and
Table 8). | o

Figures 40-43 show the results of bioassays for four un-
filtered samples for the seasons second storm November 21,
1977, from the Walnut Creek monitoring site during the
early 1977-78 winter, The general stimulatory nature of
Walnut Creek runoff noted in the 1976-77 samples Was
consistant in the 1977-78 winter samples. The 1%, 5%.
and 10% roadway runoff treatments for sample 1 showed

an initial reduction in algal response while the .1%
additions caused a slight stimulation during the first
24 hours of testing., During the remainder of the assay
procedure, the lower treatments, i.e., .1% and 1%, were
not significantly different from the controls. The
larger additiona of 5% and 10% resulted in a substantial
increase in productivity from hour 24 to 72 and an even
more significant response in the latter test period.

Sample 8 (Figure 41) showed the same general response as
sample 1 with the heavier additions being significantly"
stimulatory and the lower treatment levels less so.
Interestingly, the chemical analyses for these two sampies
are essentially the same with no major differences in metai
or nutrient content.
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TABLE 8

Runoff Concentrations for Selected Chemical Constituents

Walnut Creek 1977-78
Storm No. 2 Nov. 21, 1977

Concentration Mg/l

Sample Humber 1 8 11

METALS
Iron (Fe) . 4,3 6.0 13.0
Total Metals - Fe 0.93 1.06 2.67
Lead (Pb) 0.50 0.60 1.6
Zine (Zn) 0.18 0.20 0.40
Copper (Cu} 0.067 - 0.08 0.12
HUTRIENTS
Mitrate Nitrogen 0.9 1.0 1.2
Kieldahl Hitrogen 1.5 1.3 2.3
Ammenia Hitrogen 3.6 0.4 0.8
Total Phosphorus 0,21 0.20 0.38
Ortho Phosphate 0.09 0.09 0.11
TOTAL 3.30 2,99 4.79_
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In contfastg samples 11 and 13 have somewhat higher metal
levels. This may have had some effect on the algal response
shown in Figures 42 and 43. 1In both bioassays the general
trend was one of stimulation, through there was a substan-
- tial inhibitory period during the early stages of the bio-
_assays. In contrast to samples 1 and 8, the 10% treatment
- 6f samples 11 and 13 did not cause substantial stimulation,
but there was a general upswing during the lTatter bioassay
pericd. Metals at the higher levels may have affected the
~algal response. The 5% additions in samples 11 and 13

- showed substantial stimulatory effects during the bioassay;
 suggesting the sample 11 and 13 pollutant level at 5%
'approximated the 10% level in samples 1 and 8,

4L05.Ange1es

The Los Ange1es'ruhoff samples produced the most pronounced
inhibitory affects on éTgal response during the bioassay
tests conducted during this project. Only in one or two
cases was there significant stimulation of algal growth
during testing., Even in these bioassays stimulation occur-
red in afhaphazard’manner with no general stimulatory trend
apparent. Treatments above the 1% level resulted in signi-
_ ficant, and in nne case, very significant inhibition of
‘algal response., |

The Los Angeles monitoring site had a high average daily
traffic (185,000 vehicles) resulting in a higher accumula-
tion of deleterious runoff constituents. The first storm
samples in Los Angeles dufing the 1976-77 winter (December 30,
1976) were takén_approximate1y 48 days after the previous

rain event. This resulted in substantial runoff contamin-
ation, particularly in the first samples. The samples

were chosen with the idea of bioassaying the start of

this storm {sample 1)}. the middle portion (samples 5 - 7)
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and the Tatter portion of the storm (sample iO). The
chemical analysis of selected metals and nutrients

(Figure 51 and Table 9) shows a general reduction-of
runoff pollutant constituents as the storm progressed.
Even with the lowered metal content of the latter samples,
the bioassays indicated that the higher treatment (10%)
seriously inhibited algal response. This indicated that
tolerance levels for the algal populations were exceeded
at increased levels of pavement runoff constituents,

Sample 1 was bioassayed as a filtered and unfiltered
sample to compare the responses (Figures 45 and 46).

The unfiltered sample (Figure 60} caused a substantial
inhibition at the 10% treatment level as well as a signi-
ficant inhibition at 1% additions. The treatment levels
<1% had resu]ted in no significant effects on the algal
cultures. The f11tered sample (Figure 61) caused almost
as much inhibition at the 10% level as the unfiltered
sémp]e. The 1% treatment resulted in less inhibition and,
with the exception of the 24 and 48 hour values, was not
significantly different from the controls. The 10% filtered
additon remained very inhibitory. Filtering was not '
successful in eliminating the inhibitory agent from the
runoff.

The samp1e 5 bioassay (Figure 47) exhibited basically the
same pattern as sample 1, There was some stimuiation of
algal growth during the bioassay with lower treatment
levels. The 10% treatments showed very significant
inhibition effects. While there was some stimulation at
the lower additions of pavement runoff during this bio-
assay, by day four they were indistinguishable from the
controls.
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PERCENT OF CONTROL
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"TABLE 9

Runoff Concenthqtions for Selected Chemical Constituents

Los Angeles 1976-77
Storm Ho. 1V pec. 30, 1976

Concentration Mg/l

Sample Number 1 5 6 -7 10
METALS
Iron (Fe} 3.2 1.0 8.4 1.2 2.6
Total Metals - Fe 17.49 8.72 8.45 5.91 3.7
Lead (Pb) 9.8 5.2 5.6 3.9 2.0
Zinc : 6.3 2.6 2.2 1.5 1.4
Copper {Cu) 0.21 0.12 0.13 0.12 0.06
NUTRIENTS
Hitrate Nitrogen 0.55 0.65 1.7 2.8 1.7
Kieldahl Hitrogen 27.0 10.0 7.5 6.7 3.1
Ammonia Nitrogen 17.0 7.0 4,2 3.1 2.0
Total Phosphorus 0,59 0.42 0.50 0.39 0.16
Ortho Phosphate 0.15 0.09 0.11 0.08 0.03
TOTAL '45.29 18.16 14,01 12.87 6.99
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The 10% treatment level of samples 6 and 7 (Figures 48
and 49) was not &s inhibitory as the earlier samples

from this;storm and also fluctuated to a certain degree
although the general trend of inhibition was evident.

The effect of lower lével treatments were not significant
~from controls. Sample 10 (Figure 50) results were essen-
tially the same as samples 6 and 7.

Figurés 52-54 are the results of bioassays run on runoff
the second Los Angeles storm (March 1, 1976) of the 1976~
77 Winter. Samples were collected two days after a prior
sibstantial storm. Figure 55 and Table 10 show the
relatively 16w Tlevels of contaminants found in these
sanples compared to the other Los Angeles samples, which
were Frﬁm's%bfmsrwith more lengthy periods of prior dry
weather. '

Results from sample 1 {Figure 52) showed a substantial
inhibition of algal productivity at the higher roadway
runeff treatment levels. This was similar to the algal
respohse to runo¥f from the first Los Angeles storm
sampled during the 1976-77 wintéer. The 10% addition
résulted in substantial inhibitioh and algal productivity
vemained depressed during the entire test period. While
the 10% addition were definitely significant, the 5%
addition approached the significant inhibition level,

One percent treatments were indistinguishable from the
control while the Tower additions (.01%. 1%) were slightly
stimulatory:
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TABLE 10

Runoff Concentrations for Selected Chemical Constituents

Los Angeles 1976-77
Storm No. 2 March 1, 1976

Concentration Mg/l

Sample Humber 1 2 7
METALS
Iron (Fe) _ 4.5 4,2 . 7.0
Total Metals - Fe 2,92 3.25 2.25
Lead (Pb) 3.3 4.7 2.1
Zinc (Zn} 3.1 3.0 1.5
Copper (Cu) 0.13 0.14 0.06
KUTRIENTS
Nitrate Nitrogen 2.2 2.8 1.3
Kjeldaht Hitrogen 7.7 6.2 3,7
‘Ammonia Witrogen 3.5 3.7 . 2.4
Total Phosphorus 0.27 0.23 0.23
Ortho Phosphate 0.09 : 0.10 0.10
TOTAL 13.76 13.03 7.73
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Sample 2 (Figure 53) tended to group the Tlower runoff
concentrations responses within the normal fluctuations

of the control; however, inhibition at the higher additions
wias evidenf:A-The 10% treatment was significantly delete-
rious to the -algal cultures and remained so during the
course of the bivassay. Initial response to the 5%
treatments was inhibition, but the algae recovered and by
the end of the bioassay run the culture returned to parity
with the control group.

Sample 7 (Figure 54) showed inhibition by higher addi-
tions as expected. The 5% level remained inhibitory
rather than'returning to normal as in sample 2. The
Tower level treatments had 1ittle effect on the cultures
except a slight stimulation during the latter period of
the  assays. |

Chemical results (Figure 55) indicate the washing of the

" roddway surface by récent rains removed much of the metals
and pollutants normally associated with Los Angeles runoff.
The higher percentage roadway runoff treatments contained
sufficient contaminants to inhibit growth, but the lower
tfeatmEnts displayed Tittle effect and, in some cases,
caused mild stimulation of the algae.

The runoff samples collected during the third Los Angeles

storm (March 16, 1976) of the 1976-77 winter provided the
most dramatic algal inhibition evidenced during the study.
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The runoff samp1é‘was from an event 13 days after the

last storm. The 13 dry days allowed additional pollutants
to accumulate. Three samples from this storm were assayed
using filtered and unfiltered runoff.

Figures 56-61 show the biocassay results of samples 1, 2
“and 6 for the March 16, 1976 storm, Figure 62 and Table 11
give the chemical results for these samples. Full chemical
analysis data are available in Appendix B.

The data again indicate that a dry period between storm
events allows a substantial buildup of poliutants and
inhibition of algal growth. Both the first and third

Los Angeles storms had extended dry period prior to
sampling. Comparing chemical data between these storms

and the second storms, which lacked a significant preceding
dry perid, show substantial differences.

It is apparent that runoff constituent concentrations
decreased during the progression of the storm. There was

a decrease in chemical concentration during sampling period
6; however, the sample bioassay results still show substan-
tial effects on the algal cultures.

Figure 56 shows unfiltered assay results for sample one.’
Figure 57 give filtered results. Both the 5% and 10%
treatments resulted in serious inhibition of algal pro-
ductivity. Algal growth was virtually stopped by the 10%
addition and the 5% addition was only slightly less
detrimental. '

Additionally, the 1% addition, which was normally slightly
inhibitory, caused a significant reduction of algal growth
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TABLE 11
Runoff Concentrations for Selected Chemical Constituent§

Los Angeles 1976-77
Storm No. 3 HMarch 16, 1976

;oncentration Mg/l

Sample Number 1 2 6

METALS

Iron (Fe) 2.2 2.4 1.5

Total Metals - Fe 7.48 8.1 3.99

Lead {Pb} 3.3 4.7 2.1

Zing (Zn} 3.1 3.0 1.5

Copper {Cu) 0.13 0.14 0.06
NUTRIERNTS

Nitrate Hitrogen 11.0 11.0 4.7

Kjeldahl Mitrogen 19.0 14.0 7.9
. Ammonia Hitrogen 12.0 9.1 4.5

Total Phosphorus - . 0.40 0.33 0.18
_ - Ortho Phosphate 0.09 0.07 0.02

TOTAL 42.49 34.50 17.30
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during'thﬁs assay run. As with earlier Los Angeles assays,
the lower treatments resulted in slight stimulation during
the course of the‘bioassay but returned to parity with the
controls prior to the completion of the bioassay.

Figure; 59 and 60 show the filtered and unfiltered results
of the bicassays of sample 2 respectively. The inhibition
exhibited by the 5% and 10% additions is not as dramatic
in this sample as in the'prévious ones, However, it is
still significant with productivity decreased from 25-40%
" of the controls. At the 1% level, Sampie 2 (both

filtered and unfiltered) was not nearly as inhibitory

as sample 1. Additionally, the sample 2 1% treatment
differed between Filtered and unfiltered. The unfiltered
showed a substantial inhibition at the 48-hour point quickly
returning to normal, while the filtered was not nearly as
dramatic in its inhibitory behavior.

The lower percentage treatment levels in the unfiltered
samples acted as in the prior sample, remaining close to
the control, with the exception of some stimulation during
the middle time periods. The algal growth of filtered
sample's lower treatments remained close to the controls.
As noted in eariier filtered vs. filtered assays, the
filtering procedure did not remove the serious inhibiting
constitdents but did tend to reduce the severity of the
algae response especia11y in the lower addition levels.

Sample 6 (Figures 60 and 61) again shows the effects of
filtering which is essentially a condensing of the algal
responses to lower levels of runoff pollutants. The
filtered results are moreAuniform and do not fluctuate

w
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as much as unfiltered sampies. Although sample 6 contains
considerably fewer pollutants (Table 171) the 5% and 109%
treatments were again significantly inhibitory. At these
Jevels, in the prior Los Angeles biocassays, there was
Jittle difference in the algal response between filtered
and unfi]teked samples.

Figures 63-65 shows bioassay results from three samples
taken during the second storm (January 3, 1978) (sampies
1, 5, 9) in the Los Angeles area during the 1977-78
winter. This storm occurred five days after previous
rains. The -concentration of chemical constituents

noted in Figure 66 was assayed using filtered and
unfiltered treatments. '

Due to economic considerations these biocassays were sub-
sampled at 24-, 72-, and 120-hours intervals rather than
the previous 24-hour regime,.

Figure 63 shows the bioassay results from sample 1 which
had the highest concentrations of contaminants of the
samples bioassayed. The 5% treatment resulted in a
substantial lowering of algal productivity compared to
the controls. The 10% additions resulted in even more
significant inhibition, lowering algal productivity to
as low as 20% of the controls. The lower levels were
ihitia]]y stimulatory with the 1% addition assays behaving
erratically but terminating at parity with the controls.
The .1% éddition assays remained slightly stimulatory
and terminated just at the significance level.

Figures 64 and 65 are the results of bioassays on samples
5 and 9. The sample 5 bioassay showed the 5% and 10%
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- PERCENT OF CONTROL
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TABLE 12
Runoff Concentrations for Selected Chemical Constituents

"los Angeles 1977-78
Storm Ho., 2 Jan. 3, 1978

Concentration Mg/l

BN TOTAL

118

Sample Humber 123 187 151
METALS
Iron {Fe)’ 7.4 7.3 3.1
~Total Hetals - Fe 3.8 2.18 1.78
Lead (Pb) - 1.7 1.2 1.0
Zinec (Zn) 1.44 .72 0.59
Copper (Cu) .14 0.07 0.05
"HUTRIENTS
Nitrate Nitrogen 8.8 2.0 1.9
Kieldahl Hitrogen 11.3 5.0 2.6
Ammonia Nitrogen 6.1 3.0 1.5
Total Phosphorus 0.49 0,27 0.23
Ortho Phosphate 0.21 0.10 0.04
' ’ 26.90 10.37 6.27



additions causing substantial inhibition but not as
severe as previous Los Angeles samples. The lower
_treatments (.1%, 1%) appear miidly inhibitory but
within Timits of the controls. Sample 9 results in
substantial inhibition at the 10% level, less at the
5% and relatively minor fluction at the lower levels.

Figure 63 shows the bioassay results from sample 1 which
~had the highest concentrations of contaminants of the
samples bioassayed. The 5% treatment resulted in a
substantial lowering of algal productivity compared to
the controls. The 10% additions resulted in even more
significant inhibition, lowering algal productivity to
as low as 20% of the controls, The lower levels were
initially stimulatory with the 1% addition assays behaving
erratically but terminating at parity with the controls.
The .1% addition assays remained slightly stimulatory
and terminated just at the significance level.

Figures 64 and 65 are the results of bicassays on samples
5 and 9. The sample 5 bioassay showed the 5% and 10%
additions causing substantial inhibition but not as
severe as previous Los Angeles samples. The lower
treatments (.1%, 1%) appear mildly inhibitory but

within Timits of the controls. Sample 9 resuits in
substantial inhibition at the 10% level, less at the

5% and relatively minor fluction at the lower levels.

SLOPES
The heavy rains which developed during the 1977-78

winter allowed the first real opportunity to sample
cut slope runoff reasonably close to Sacramento insuring
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successful sampling.

Chemical data for the'siope samples are shown in the
Appendix (pade 160 Parameters are the same as those analyzed
for the roadway runoff with the exception of some metals,
01l and'grease, total solids, dissolved oxygen and pH.
~Laboratory®pH is noted. Flow data were not secured for

the 1im1ted'slope runoff sampling conducted.

Figures 67 and 68 show the results of bioassays run on
slope runoff for the storm sampled on January 5, 1978.

Slope 1 runoff seemed to have 1ittle effect on algae
produttivity; Basically these treatments results in
some fluctuations of productivity but they remained
within control limits. Figure 68 shows the slope e
‘results which contrast markedly with Slope T slope
results., With the exception of the .1% -additions the
vérﬁous treatments were stimulatory terminating on day
S-apbyoximate]y 50% above the controls.

‘The chemical anélysés indicate considerably more nutrients
_‘are present-in STope 2 runoff and this probably accounts
for the stimulatory nature of the runoff. The Slope 2
sampling point 1ies adjacent to and at apprdximate]y the
same elevation as the highway for much of its drainage
course., The high Tead level analyzed indicate the site
probably is dusted with lead as it settles from highway
traffic (8). 1In contrast, Slope 1 runoff is gathered

from well above the highway where exhaust fumes do not
reach andparticulate lTead does not accumulate,.
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Figure 69 and 72 are the results of the unfi]}eréd and
filtered assays on the January 14, 1978 storm slope run-
off from Slope 1 and 2 respectively. The unfiltered assay
run for Slope 1 was unusual in that the runoff cause an
increasing inhibition of the algal productivity at all
treatment levels. The chemical analysis of this sample
does not indicate the cause for this result. Suspended
sediment load may have been the cause of the inhibition
in the unfiltered sample. Increased turbidity decreases
the 1ight available for photosythesis. When the filtered
sample was assayed, the algae exhibited fluctuations in"
productivity, demonstrated 1ittie inhibition and was
relatively unaffected by the various treatments.

The January 14, 1978, Slope 2 bioassays contrasted with
previous bioassays performed on runoff from this site
(January 5, 1978). Both the unfiltered and filtered
bioassay from the January 14, 1978 storm were not
sfimu]atory. The unfiltered bioassay showed some
1nh1bftion at .72 hours, but recovered during the Tlatter
phase of the bioassay. The filtered run was somewhat
muted in its response, but the overall effect of the
runoff on algal productivity was insignificant. The
chemical results do not indicate substantial differences
between the two samp]é periods with the exception that
lead which was higher in the January 14, 1978 runoff.
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Discussion of Bioassay Results

During this study, California experienced unusual weather.
The 1975-77-winters resulted in a record drought which was
followed by an abormally wet winter 1977-78. Due to the
~abnormal winter conditions, which prevailed during the
research pewiod, it is not known if the research results
represent normal California winter conditions,

Weather during the prbjeét could be interpreted as extremes
of the normal expected rainfall. Bioassay results during

" the drought years are similiar to those for the wet 1977-
78 winter. Therefore, it is felt the assays probably give
a good estimate of what could be expected during normal
precipitatibn. '

" The results of the bicassays are related to the contaminant
levels of roadway runoff. Contaminant concentration are

not so much related to yearly rainfall but rather to other
factors. such as intensity of rain, length of time between
storm events, average daily traffic and other factors re-
lating to the accumulation of roadway pollutants. It does
appear that yearTy'rainfall (amount, duration and intensity)
and thetp011htant accumulation are important in determining
the overall effects of runoff on the aquatic environment.

While correlations were not made during this study or the
concurrent research project A-8-20, "Water Pollution Aspects
of Particles Which Collect on Highway Surfaces"s" (3), it
~appears from the chemical results (Appendix A) that the

most significant concentrations of roadway runoff contami-
nants occur when there has been a substantial dry period
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between storms. The A-8-20 chemical data is currently
being analyzed with the dry period-contaminant accumula-
. tion aspect receiving further study.

Within a storm event, depending on the intensity of rain-
fall, there normally is a higher Toad of contaminants in

the initial samples followed by a declaine of contaminants
concentration., This results from the flushing of the roadway
surface as the storm progresses. Some samples other than
those taken early in a runoff event may have higher con-
taminant loads, for example the December 29-30 storm.

This may be as a result of increased rain intensity and
increased washing of contaminants off the roadway surface.

For the example, the first sample of the second Placerville
storm in 1976-77 winter (February 8, 1977). which followed
27 dry days after a previous low intensity storm, shows
total metals minus iron in excess of 33 mg/L {Table 3) and
nutrients exceeding 31 mg/L. By the end of the storm, the
total metal minus iron content was down to 4.5 mg/L while
nutrients and dropped to 2.9 mg/L.

The Los Angeles December 30, 1976 storm sampTed,‘following a
'46-day dry period, exhibits this same trend. Metals dropped
from 32.8 mg/L to approximately 7.1 mg/L and nutrients from
44.8 mg/L to 7.9 mg/L (Table 9).

In contrast, a Walnut Creek storm (October 1, 1976) sampled
only 3 days after a prior event showed metals remaining fairly
constant at about 7 mg/L while nutrients were reduced some-
what, Additionally, the January 5, 1977, Los Angeles storm,
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which was samp1ed'twoidays after a previous wet period,
~contained the lowest contaminant levels recorded for any
-Los Angeles storm sampled.

' The results of the bicassays show a corvelation with the
concentration of runoff contaminants. When the concentra-
tion of rundoff contaminants is fairly heavy, such as the
first samples in an event, inhibition of algal productivity
is evident. Various storm samples assayed had responses
pafa1]eling the changes in contaminant levels from start

of storm to finish. For example, the first sample from

the Placerville storm (February 8, 1977) was high in run-
of f contaminants, expecially metals, and generally inhibited
algal broduction. ‘Sample 2 and 6 from this sotrm contained
considerably fewgr"contaminants and were not as inhibitory.
The lower additions of pavement runoff water to the lake

" water were somewhat stfmulatory.

In the December 29-30, 1976 Walnut creek storm, the first
sémp]e was metal Tevels at about 11 mg/L and approximately
64 mg/L nutrients. In this case there was inhibition at
the '10% treatment, but it appears the lower treatments

did not contain sufficient metals to be inhibitory.
'Perhaps the relatively high levels of nutrients were
adequate to offset any inhibiting effects at these levels
since there was an increase in productivity. The middle
runoff samples show generally what the first sample showed
with 1es§ inhibition. Sample 15, with higher contaminant
Tevels, indicates a downturn of the growth rate compared
to the middle samples.

130



period between storms which allows accumulation of mate-
rials. The 657117 chemical data is current]y be1ng
analyzed with the dry period/accumulation aspect receiving
‘further study.

Additionally, within a storm event, and depending on the
“intensity of'rainfa11, there normally is a higher load of
contaminants in the first few samples followed by a
decline of contaminant concentration, resulting from
flushing of the roadway surface, as the storm progresses.
However, within this overall trend some samples other than
the early ones may have higher contaminant loads and this
“is a result of increased rain intensity and its consequent
increased washing of contaminants off the roadway surface.

For example, the first sample of the second Placerville
storm in 1976-77 winter'(Feb. 8, 1977) which followed 27
days ofldry weather after previous low intensity storm,
shows to£a1 metals minus ikon in excess of 33 mg/L (Table
3) and nutrients exceeding 31 mg/L. By the end of the -
storm, the total metal minus iron content was down to
approximately 4.5 mg/L while nutrients had dropped to

2.9 mg/lL.

The Los Angeles storm sampled Dec. 30, 1976, after a 46
day dry period, exhibits this same trend. Metals dropped
from 32.8 mg/L to approximately 7.1 mg/L and nutrients
from 44.8 mg/L to 6.9 mg/L dur1ng the course of the

storm (Table 9).

In contrast, a Walnut Creek storm was sampled only 3 days
after a prior event and shows metals staying fairly con-
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stant at about 7‘m§/L while nutrients were reduced some-
what. Additionally, the January 5, 1977 Los Angeles storm
which was samp}ed 2 days after a previous wet period con-
tained the 15west contaminant levels recorded for any

Los Angeles storm. sampled. '

The results of the bioassays show a correlation with the

“concentration of runoff contaminants. It is apparent

-

when the concentration of runoff contaminants is fairly
heavy,'such as the first'coup1e of samples in an event,
inhibition of algal productivity is evident. Various

storm samples assayed had responses paralleling the

changés in cohtaminant lavels from start of storm to
finish., For example, the first sample from the Placerville
storm (Feb, 8, 1977) was high in runoff contaminants,
especially metang‘and generally 1nhjbited a algal
production. Samples 2 and 6 from this storm contained

considerably fewer contaminants, were not inhibitory
~ to the extent of the first sample. The lower additions ’

of pavement runoff water to the Lake water were somewhat
stimulatory.

The Dec. 29-30, 1976 Walnut_Creek storm the first sample
had metal 1evéls at about 11 mg/L and approximately

64 mg/L nutrients. In this case there was inhibition

at the 10% treatment, but it appears the lower treatments
did not contain sufficient metals to be inhibitory.
Perhaps the reTatiVely high.levels of nutrients were
adequate to offset any inhibiting effects at these levels
since fhere was an ‘increase in productivity. The middle

‘'samples show genera11y3yhat the first sampie showed with

less inhibition, but sample 15, with higher contaminant
levels, indicates a downturn of the growth rate compared

“to the middle samples.
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In contrast to the relatively high contaminant levels
which accumulated on roadways during dry periods and the
‘restulting inhibitory characteristics, numerous storms
were sampled within a few days of previous rain events
and they usually had Jower contaminant levels as well

as generally stimulatory assay results,.

The March 16, 1977 Placerville storm, the Oct. 1, 1976,
Walnut Creek storm, the Nov. 21, 1977 Walnut Creek storm,
and the Jan 5, 1977 Los Angeles storm all show relatively
high stimulation during assays. A1l these storms were
sampled within a few days of previous storms with the
exception of the Nov. 21, 1977 Walnut Creek storm which

had a 15 day interval,. During this latter period, however,
there was sufficient wet weather to prevent the accumula-
tion of contaminants.

The effects of runoff on algal cultures is dramatically
apbarent in most of the Los Angeles assays. For example,
the Los Angeies storm of March 16, 1976 (Storm 3, samples
1, 2, 5) sampled after 13 days of dry weather, shows
extreme inhibition of algal productivity at the 1%, 5%

and 10% levels, especially in the first sample. Samples 2
and 6 show serious inhibition at the 5% and 10% levels
with sporadic inhibition at the 1% treatment Jevel. ATl
of the LA assays showed significant inhibition of algal
prodgctivity.

It is interesting to note that in most assays which
resulted in .significant inhibition, there was a rela-
tively high level of heavy metals (lead, zinc) (85-95%)
whenh compared to the total metals minus iron. Numerous
assays, (Placerville No. 3 on March 16, 1977, Walnut
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Creek No. 3, Dec. 29-30, 1976, Walnut Creek No. 2,
Nov. 21, 1977) show relatively high Tevels of these
metals and were not extremely inhibitory to algal
growth, In these cases, the heavy metal poftion of
the metal minus iron contaminants were usually below
80%.

It is- apparent from the assay results and statistical
evaluations that the concentration of constituents in
the runoff can have a significant impact on algal
productivity. Determining what constituents, at what
concentrations, and to what extent synergistic action
between constituents becomes detrimental to algal
productivity was not within the scope of this study

‘ but must be investigated to fully understand road
runoff effects on algal productivity.

With the migitation of possible runoff impacts on algal
productivity in mind, both filtered and unfiltered samples
were assayed., The results of the filtered and nonfil-
tered assays indicate there 1is no significant differences
in assay response between filtered and unfiltered samples.
It is apparent the removal of particulate materials from
the roadway runoff is not sufficient to reduce signifi-
cantly the effects of deleterious runoff on algal pro-
ductivity. It should be noted the filtering of the

samples merely represents the physical removal of parti-
culate materials from the vrunoff. The physical filtering
does not allow an evaluation of the filtering and biological
breakdown of highway runoff via a marsh or vegetative pond
environment. The biological breakdown or utilization .of
the roadWay runoff contaminants may be an effective measure
employed to detority deleterious ¢omponents. The effect

of filtering versus nonfiltering of cut s1oﬁe runoff was
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not apparent due to the Timited amount of assaying con-~
ducted on slope runoff.

Due to insufficient rainfall during the first years of

this ﬁroject, only minimal sampling of slope runoff was
conducted. The Jan. 5, 1978 assays on siope 1 indicate

no significant effects of this runoff on algal productivity.
In contrast, the Slope 2 assay was relatively stimutatory
and is probably due to the higher nutrient leveis. It

is interesting to note the lead levels were relatively

high in Stope 2 runoff, but lead was the only heavy me ta’l
analyzed and consequently conclusions cannot be made.

The Jan, 14, 1978 assays of slope runoff samples indicate
relatively little effects on algal productivity. The
exception to this was the case where the results from

the Slope 1 unfiltered which caused substantial inhibition
of algal productivity. Review of the chemical data does
not indicate the reason. Due to the diverse éonditions

on slopes throughout California, considerably more assays
and slope sampling will be necessary to delineate the
effects of slope runoff on algal productivity.
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APPENDIX A

Chemical Analyses of Roadway and Slope Runoff
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PROJECT

LbCAﬂON Placerville

Sheet 1 of 2

DIST. o3 CO.Ep RTESD PM. 5.5
PARAMETER DATE _2/8/72 STORM NO._2 —
SAMPLE NO. ] 2 3 4 s 6 7 8 ! 10
TIRE (PST) 0942 loos7 11035 | 3030 l1o045 [ 31100 {1125 11210 1510 L1575
FIELD
Fiow, cis 0,23 {p.02 0.003 | 0.00310.02 0.003 | 0.0007] n.0n03 0.23 | 0.30
Temp, °C 9.2 (0.7 9,4 9.7 19.7 10.0 | 10.9 [9.2 9,2 9.0
Cond, pmhos/em 500 (218 259 292 202 179 207 299 106 71
pH 6.5 |6.7 6.9 7.0 7.1 7.6 7.2 7.2 6.7 7.2
00, mgf! - = - - = = = - o =
WAJOR: 10MS .
B ma/ 0.24.l0.27  10.17 0.18 {716 0.12 1 0.15 |0.18 n.N6 1 0.05
o mg/ L 78 |- 16 15 15 13 IT 13 18 13, 9.1
Q my/ 1 1331 | 30 42 53 31 25 3l A8 a.7 2.6
oy mg/t 1
- RCOy _mg/t 37 | 21 24 13 21 20 27 39 21 L
) K mg/ 13 -]5.3 4.6 4.0 3.7 3.1 31 3.6 a.3 Y
Mg. mg/ 1 18 | 5.8 4.2 3.9 3.5 3.0 4,0 4,2 2,0 5.0
Ne__ mg/L 150§ o8 16 48 30 24 29 44 8.0 | 8.6
Sifz _mg/ | 2.3 11.5 2.0 25 2.2 2.0 2.4 2.9 0.R n.5
S04 mg/\ 54 23 26 29 20 17 19 25 4.0 2.4
. METALS - )
td ma/ 402 b0 oo n a ) ol 0o 0 0
| Cr my/ RETA R (.03 np2 l oo o2 | pn2 10,02 0,08 | 0,00
~Cu mg/ _g.a2ln na nons a.05 [ 0.05 nodad p.od 10,04 Nl 0,04
Fe mg/ 75 17 o 4 2.1 7.7 2.2 80 | 7.9 ) 19
Hy mo/ L, 103 Ot 02 —— — 0,2
Mn ma/ ooon laodl L0 g8 1 0,26 0,221 0,23 00,31 0,44 [ n.32
[ Mo my/ < .04 - 0. 04
NI mg/ n.38l 0,08 0.07 0,08.1.0,08 0,05 | 0,05 | 0.06 0,10 | N.0A
Ph ma/ | 8.0 ] 1.5 0.9 0.8 0.8 0.7 0.7 0.7 2.3 1.5
in mg/ L 22 10,88 1.20 1.00 | 0.72 N.76 | L.24 | 2.80 .60 | 0.40
Lob pH 25°¢ 6.6 1 6.6 6.6 5.6 6.4 6.5 6.7 7.0 7.3 5.8
HUTRIENTS o - -
Nitrate (N} ma/l 7.0 .| 3.8 4.4 4.4 3.9 2.2 3.7 3.6 n.35 | 0,35
Kieldahi (M) mq/! 20 | 5.6 5.6 6,2 4.9 4,7 4.6 4,9 oA 1.4
Ammontd (NL_ ma/t 3.3 | 2.2 1.9 3.0 1.8 1.8 1,8 1.4 1.0 .4
Tatal P m3/ 1 0.92 | 0.49 0.39 0,37 | N.33 D.28 | 0.31 | 0.30 . GR | .39
Grihe P mg/ L 0.30] 0,10 0.02 0.0L { 0,00 .00 f n.oL | 0,02 | n.in} 0,13
MISCELLANEGUS
Oil B Graese ma/l 118 | 119 143 0 0 3 27 25 0 n
Told] Golds__ ma/l 1250 | 406 41 441 36 300 396 398 4R 457
volahle Porhonil S 1% 36 26 47 41 43 43 43 40 04 ]
Total Sus. Schas ma/ | 670 | 151 117 119 80 101 90 an FA T
Valatile Parlicn {75 51% 35 <l a8 EL] 3R 39 32 0 37 kI
o0 mg/ L 66z | 125 208 310 257 210 241 T £y T
PRECIPITATIGN (p} ‘
AF.(lncnesl 0.03] 0.00 0.01 0.0 | 0.01 anLj 0.0l | 0,00 n.13| o.n1 -
p tTotal} 0.03] 0.03 .04 0.05 | 0.06 h.07 ] 0.08 [ 0.08 2L .22
}
i
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Sheet 2 of 2

PROJECTY LOCATION _ praces-rilile DIST.p3 CO.En _RTEsD _PM 15,5
PARAMETER DATE .._2/8/77 STORM NO._2
SAMPLE NO. 11 12
TIME 1555 | 1630
FIELD
Flow,  cfs 0,008 [0.0007
Temp, °C 9.2 9.5
Cond, pmhos/cm 85 105
pH . 7.0 7.3
00 ma/t - -
MAJOR 10HS
B mg/L 005 0,08
Co ma/t 4.1 5.2
CL mg/ | 4,2 7.0
C0s  mg/l
HCOa  ma/ L 14 19
K mg/ | 1.2 1.3
Mg mg/t 1.7 1.5
fa mg/ | 9.7 8.2
510z mg/ 1 0.7 1.3
S04 mg/ | 3.7 5.8
BETALS
Cd Mg/t 0 0
Ct my/ 1 LL07 0,0]
Ly ma/l 0,07 0.0
Fe mg/ 0 5 0 1.9
Hy mg/ftag™3 lep o £0.9
T me/ | n.10 0.10
Mo mg/l + 0,04 <0,04
Ni mo/ | 0.03 0. 04
P ma/ | 0.04 0.3
n_ mo/l 0.24 0.44
Lab pH 25°¢C 6.8 6.8
NUTRIENTS
Nitrate [N} ma/l 0,35 0.35
Kialdahl IN) __mq/ 1 1.2 1.5
Ammonig {hj _ma/L 0.5 0.7
Total P mi/l 0,14 0,12
Otihs P ma/ L 0,08 0,04
MISCELLANEOUS :
01 B Grease ma/L 18 13
Total Soiids m3/d 120 114
Valatile PerhigniT § 1%, 42 46
Total Sus Scligs ma/ L h2 33
Volotile Porticn (TS 5195 35 38
€00 mg/t 59 72
PRECIPITATION (p)
a9 lintnes) 0.02(. 0.04
p.Total] - Y n od.
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Sheet: 1 of 2

PROJECT * LOCATION____placendille DIST.03_COZp_RTES0 _PM.15.5

PARAMETER DATE 3/16/71 STORM NO._3
SAMPLE NO. ) 1 . 2 3 4 g 5 7 a o 1n
TIME s g915 | 0930 | 0945 | 1000 (1035 | 1030 j3ion | 1330 |12.0 13330
FIELD. . , ' :
Flow, cfs (timed) ! 0.084] 0.13 | 0.067| 0.042| 0.023] 0.011 | 0.004 | 0.061 n,074 {10,035
Temp,  °C 6.8 7.1 7.1 7.2 7.2 7.1 6.3 7.1 7.5 q.6
Cond, pmhos/em 259 | 432 149 155 170 192 218 313 210 111 147
H ] 9.2 9,0 | 11.5 10.2 | 9.1 9.0 9.0 8.9 R.58 8.8
YA 7.0 6.7 6.8 6.8 6.8 6.6 7.1 6.7 §.6 6.7
MAJOR [ONS o . ‘ .
B mg/L 0.12 | 0.09! 0.00 { o090 0.160. ] 0,21 jo.n9 | 9,00 | n.08 [0.11
Co mg/| 13 | 9.8 | 6.6 1 5.9 | 5.9 6.5 9.5 R.4 5.2 6.0
Q my/ & 73 27 .25 28 . 3 ag 56 44 17 20
.- €0y mg/t -
| HCOx_mg/d 31 25 | 22 24 27 28 37 _33 19 26
K . milt 2,6 4.2 2.9 2,2 2.0 1.7 2.2 2.4 1.8 1.7
Mg mg/ 1 5.3 10 6.1 4.5 4.0 3,5 4.1 5.8 3.8 3.0
| Ho mg /L 8s __[ 28 25 26 30 34 48 12 10 25
Si0z  mg/ 1 3.3 1.6 1.6 1.7 2.3 2.8 4.3 3.6 1.7 2.5
S04 mo/ i 11 6.0 6.0 6.0 7.0 7.7 9.3 11 A0 3.5
METALS .
Cd mg/ L 0 0 0 0 0 o 0 N n ]
Cr medd . 0,04 .10 1 0,06 n.05] 0.04 f 0,03 ! 0.03 n.0s | n,.nd | 0,02
Ly mys i 0,06 1. 0,081 006 n.0s! 004l 004 | 0,03 0,058 [ 0,040 10,03
Fe mg/ 13 11 19 14 13 10 10 19 13 B.9
Hg mgfl g > Du2. —t= — 2,2
Mn m_{/ 0,23 1.48 (.30 .22 0.20 017 0,18 0.39 n.1a 0,12
Mo mg/ <0, 04 e <0, N4
i mg/ | 0.10 8.30.1.0.12 0,111 0,081 0,09 } 0,10 0,12 | nan | n.10
Ph mg/ L 0.6 1.3 0.8 N.6 | 0,9 0.5 n.5 n.n n.5 n.4
Za ma/\ 0,68 0.44 | 0,36 0.32] 0,36 | 0.4n | 0.68 0,40 | n,24 | N.28
LabpH 25°C 7.5 1.5 7.2 7.3 7.3 7.3 7.4 7.4 7.2 7.2
NUTRIENTS .
Kitrale (N) _ma/l 0.9 0.4 0.4 0.4 0.4 | 0,4 0,4 0,4 n.4 n,7
Kjeldahl (N} mg/ L 243 2,7 1.6 1.4 1,3 1.6 1.5 1.9 [ 1.4 1.1
Ammaonpa {Ni ma/t 0.5 0.6 0.5 0.4 0.4 0,5 0,4 0.5 .5 n, 3
Toral P m1/t 0,36 0,521 0,13 g.261 0,231 .0.21 | 0,98 N.20 | N2 | 0.17
Qriha P mg/lL 0,06 0.1L.1..0,97 06l o0.051 6,04 |.0,03 0,05 | 0,07 | 0.05
MISCELLANEOUS
O 8 Gragse ma/t 0 0 0 ) 72 1. 54 31 2R 0
Total Sonds  m9/t 516 689 186 a2], 288 274 315 393 255 213
Volahlkie Portion(78)% | 25 33 24 29 28 29 26 26 24 27
Totel Sus Sghas ma/ | 296 586 294 219 164 136 120|245 177 ai
Valatile Forhiza (155195 | 23 33 20 28 24 32 27 27 23 24
£00 Moy 188 222 152 116 108 106 114 157 hR 18
PRECIPITATION {5}
. QrJ-nches) . .07 0.0L] 0.0 0.01! 0,0t{ 0.00 [ 0.0l n.n3 | n.ny | n,n3
_p.ATolal) 0,07 0,081 0,00 g. 10t 0,111 0,11 [ 0,12 0,15 | N.1R | VA7

141




Sheet 2 of 2

PROJECT LOCATION __ Placerville DIST.03_c0. E0_RTE3? Pm.15:3
PARAMETER DATE 3/16/77 _ STQRM NO._3
SAMPLE NO. 11
TIME 1430
FIELD _ :
Flow, ¢fs (timed) 0.02
Temp, °C 9.9
Cond, pmhos/cm 160
gH 8.7
0O mo/t 6.2
MAJQR 1OHS
B ma/l 0.10
Ca mg/ L 7.1
Cl mg/ | 25
€03 mg/t
HCOs  mg/ | 28
K mg/f 1 1.9
Mg ma/ 3.6
Ha ma/ L 27
Sitz  mg/ 1 3.1
S04 mg/ L 5.7
METALS
Cd ma/ 0
Ct mg/ 0.03
Cu mg/ 0.03
Fe mq/ N 10
Hg mg/lx10 = 20,02
WA ma/ 0,17
Mo mg/ 20,04
NI me/ | 0,08
Ph mg/ L 0.5
in mg/ | 0,36
Lab pH 285C | 7.3
|
Nitrafe (N} mg/l 0.0
Kjeldahl (N}  ma/| 1.8
_Ammena (N} _ma/) 0.5
Jatal P ma/l 0,18
Orthe P mg/ L .05
MISCELLANEQUS
0l B Grease _mg/ | 0
Total Sehds  my/l 243
Vololile PertioniT 5.3 Y, 28
Yotal Sus. Sclds ma/ L g2
Volghils Fortien (TC S )% 29
cop mg/ i 106
PRECIPITATION {p) _
gf.t;n:nasl 0.00
FRACTEL 0.21
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MALNUT CREEK 1976-77
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PROJECT —— LOCATION __Walnut Creek DIST. 04 CO.cC RTESN _ PAL

PARAMETER DATE _October 1, 1976 STORM NO._L
SAMPLE NQ. 1 2 3 A g
TINE 1230 1245 | 1300.} 1315 | 1400
FIELD :
Flow, cfs 0,003} 0,003 0,003 ~0.003 0.001
Yemp, ~C 18.6 § 18.11318.7 | 18.6] 18.9
Cond, umhos/em ] 211 177 193 210 253
pH | 7.4 7.2 7.1 7.2 7.3
- 00 mgfl 5.7 5.2 5.2 5.2 5.0
MAJOR IONS - : b
B mg/1 0,17t 6,710,036 ] 0,22 n.21
Co mg/ L 4 29 32 k] 34 37
¢t - mg/l 13 . 10 11 13 18
03 mg/ 1 0 0 0 0 0
HCUY_ mg/ L n3 61 6l | 62 &1
K mg/ L 4.8 5.1 5.2 5.4 5.2
Mg mg/ | 8.0 7.0 6.6 ] 6.4 | 6.2
No _ mg/1 6.2 7.6 8.2 9,1 0.8
5i0z mg/ | 7.9 11.9 | 11.0 13.0 | 13.0
S04 mg/L 23 22 23 27 34
METALS ’
td mg/ L 0.00 0.01L] 0,01 0.00| 0.00
Cr___mg/ 0.07 0.061 0.06 [ LO5] 0.04
Cu mg/ 0.13 ] . 0.121 0.1L2 0.13] .13
Fe___mg/ N 24 21 15 T7 pic)
Hy me/ iy 30 - 0.2 0.3 1< 0.2 | <o |<0.2
Me__ -ma/ 0.42 0.38) 0. 0,341 0.31
Mg mg/ < 0.041<0,04f<0.04 [ < 0.04]¢ 0.04
Hi mq/ 0.10 b.10[ 0.08 0.08] 0U.08
Py ma/ 1 3.0 2.7 2.8 2.8 2.3
In  mg/L 0.72 U.edl 0,72 0.72] 0,72
LabgH 0 odes 7.5 7.4 1 7.5 7.3 | 1L
NUTRIENTS . i
Nitrote (N} mq/l 1.7 7 1.8 anl 2.4
Kjeldand (M) mg/ i 5.6 14.0 4.8 4.0 5.0
Ammonje (N} _mae/t 1 1.3 1.6 { 1.7 2.0 2.2
Totel P __ ma/t 0,791 0.57] 0.53] 0,53 0,46
Orfno P mg/L 0.26 0.120 0,13 N.11_0.08
MISCEL LANEOUS i
Qi B Greose ma/l 16 24 31 32 20
Total Salids  ma/| 826 511 499 499 482
Volalile Pertion (T S J% 24 31 33 43 43
Totol Sus Sclids ma/ L 527 330 315 275 230
Volatile Potlica {TS51%, 16 18 22 27 32
tod ma/ 1 241 247 | . 245 250 261
PRECIPITATION {p) |
ap lincaes) . 0.03! 0.10{ 0.08 n.05[ 0,15
IRACTDN 0.03 0,13 0,21 0.26] _0.41
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LOCATION __ wWalnut Creek

£0.CC_RTES8_py._15.9

PROJECT DIST. n4
PARAMETER DATE _Novembur 11, 1976 STORM NO._2 _
SAMPLE KO 1 2 3 4 5 6 7 ) 9 10
TIME 0935 0950 | 1005 1020 | 1035 | 1050 ] 1120 1156 | 1220 |[1205
FIELD
“Flow,  ¢fs 0.93 0.7¢ | 0.76 0.65 [ 0.76 | 0.6n {0.10 0.81 | 1.45 {n,0?
Temp, °C 14.6-114.5 14,6 14,5 |14.6 a3 5,0 -114.7 h4.1 4,6
Cond, ymhos/cm 239 21.0 211 203 192 202 228 203 138 191
H 7.0 6.9 7.1 7.1 7.1 7.1 7.1 7.3 7.4 7.1
0.0 mg/l 6.7 5.9 | 5.8 s.8 157 |56 [5.5 5.6 | 5.1 |5.5
_MAJOR  1ONS
B mg /i 0.34 aool no2al po3t g2t oo (0,92 0.72 {n.15 la.2s
Ca mg/ 1 26 30 33 32 31 31 33 32 25 31
Cl mg/ t 15 14 13 12 12 12 15 12 7 11
0 my/l e 0 0 0 0 0 0 n n n
HCOs  mo/t 26 41 49 38 43 a5 g 15 T aq
K mg/ L 4.6 5.3 5.0 5.0 5.1 4,9 ] 5.3 a7 .6
Mg mg/ | 5.8 6.9 6.6 6.4 6,6 6.1 6,1 6.7 5.8 5.3
He mg /i 7,0 7.4 7.4 7.4 7.4 7.3 8.5 7.4 5.7 TG
S0z  mg/t 4,2 4.8 5.4 5.6 5.4 6.1 ] 7.1 .8 5.4 TR
S04 mafl 28 28 26 36 24 25 28 76 3 73
METALS
~_td mg/\ 0.01 0.0L | 0.0 o,00] o0.01| o.01 }o0.01 0.01 | 0,00 ] n.01
Ct mg/ | 6.03 0,05 0.05 0,04 [ 0,04 | 0.04 | 0.03 0.0 [0S | 13.63
o] mg/ 1 0,17 nozolon.on poel n2of 019 [ 0.4 g25 1 nae | 017
Fe ma/ 13 17 17 17 18 16 15 19 1% 14
Hg mg/l v 103 0o 0z 0.2 0.2 05 0.6 a7 0.7 0.5 0.4
Mn ma/ 0.134 0.401 0.37 0,354,037 1 0,33 10,34 N.36.1 0,32 {0,290
Mg mg/ 0,02 Q.02 ) 0.02 0,021 0.021 0,02 | 0.032 0.02 [ 0,02 | 0,03
Ni mg/t 0.08 0.081 0.08 0,00] 0.091 o0.08 [ 0.12 1 0.10 [ .09 | 0.0R
Ph mg/ | 2.2 2.5 2.5 2.5 2.7 2.5 2.8 31 3.6 7.3
in_ my/l _0.80 0.801 0.80 0.80] 0.80| 0.72 | 0.88 0.80 | .64 0.7
Lab pH @ 259¢ 7.0 7.1 7.2 7.2 7.2 7.2 7.2 Tod T.5 TA
NUTRIENTS : .
Nitrafe (Nl mg/l 3. 11 2.8 2.8 2,6 1.8 3.0 3.1 1.6 2.4
Kjeldahl [N} “ma/l 3.0 6.0 Bl 5 g 5.4 Bl 5.h LY T A TR
o Ammon (KL _ma/L_ 3.1 2.9 2.6 2.5 2.4 2.5 2.6 3.2 1.5 3.0
Totei P m1/ 1 0.45 0.53] 0.53 0.51] 0.54] 0.48 | 0,49 0,55 | n.60 | n.47
Orthe P mg/Lk 0.09 0.131 0.12 0.00] 0,00 0,07 | 0,09 8,13 1 0,31 | n.03
MISCEL LANEOUS
Orl B Grease ma/1 52 0 0 15 23 20 55 23 45 I8
Tofal Solids _ m474 360 L] 531 521 530 466 LEY 54 57 Eier.am
Valahile Portioni{T5)% | 50 46 40 42 an a0 a7 35 35 "
Telal Sus Schds me/ i 206 315 295 297 05 276 265 320 332 40
Volatile Porlron (TS51% | 28 1 e g e 3 4 "y 3 55
cop mqst 319 314 304 306 290 282 300 394 313 L]
PRECIPITATION (p)
Af.{mcnesl 0.05 0.03| 0.01 0.0l 0,02] n.n2 | 0.02 0,0 1 n.01 | a.00
p.klalal} 0.05 0.D8] 0,09 0.1 0,12] 0.1 1T 0.15 NLiT | 2T
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PROJECT LOCATION _walmyt Creet ___DIST _04.CO. cc _RTE. 630 PM._15.9

PARAMETER DATE _pecember 29-30,1976 STORM NO._3 __
SAMPLE. NO. 1 2 3 4 5 6 7 8 o 10
TIME 2110 2130 | 2145 2200 { 2215 | 2245 | 2315 on1s | ni15 | n1se
FIELD
Flow, cls ‘| 0.02 0.93{ 0.99 0.231 0.23 | 0.42 | 0.42 0.42 | 0.2 |0.2°
Temp, °C 11.61 1.3 9.9 9.9 1 9.8 | 9.8 o8 9.5 |a.3 |a.n
Cond, pmhos/cm 2105 675 182 146 140 113 105 78 150 151
H 10.4 1g.¢1 9,9 9.4 9.3 9.3 [9.6 9.2 9,4 9,2
00.  _mg/l 6.3 6.7 1 7.0 7.0 7.0 | 7.0 [ 7.0 7.2 | 7.2 [ 7.4
MAJOR 10NS
B ‘mg /1 0.55 0.32] 0.25 0.22| 0.21 | 0.22 10.18 n.17 | 0,17 | o.1¢
Co. mg/ 270 140 30 26 20 20 17 17 22 20
Cl mg/.1 240 31 11 7.8 7.8 8.3 2.6 EPL) LN 7
€0y  mg/!t 20 a1 0 2 0 3 0 0 ) 0
| L HCO3 mg/l 87 0 14 IR I 29 35 23 40 LY
K mg/ i 16 14 3.6 3,3 2.9 | 2.3 122 1.9 | 1.8 1.8
Mg mg/l 22 17 4.8 4,2 3.2 2.5 2.4 1.6 1.0 1.6
o mg/1 * 100 19 6.0 5.0 4,8 3,9 3.3 2.5 5.0 5,0
5i02__mq/1 34 22 1 4.8 5.2 | 4.2 | 5.7 | 4.8 3.1 | 6.5 | 5.4
S04 _ mg/1L 440 47 25 19 14 14 11 7.4 15 15
METALS . .
td my/ 0.02 0.0Lf ©.00 g.00{ 0.00} 0.00 | 0.00 0.00 | 8,00 | 0,00
Cr mo/ 0,05 0.06] 0.03 0.02] 0.02] 0.02 | 0.02 0.0L | .00 | 0.01
Cu my/ 0,23 0.2L] Ui 06 0.08] 0.07] 0.07 ] 0.06 U.04 | 7.06 | e
Fe mg/ a1 15 3 10 10 7.7 6.9 6.4 3.8 3.3 1.5
Hy - ma/l 1o = = 0,2 T
| Mn ma/t 0.96 0.87] 0,21 0.20] 0.16] ©0.14 | 0,13 0,08 | 0.08 | .07
Mo mg/ k 1< 0,04 <0, Dd
Hi mg/ { 0.14 0.15] 0.06 6.07] 0.06] 0,05 | 0.04 0.0a | 7,05 | 0.0,
Pb. mg/l 3.2 | 5.4 1.7 1.5 1.3 1.1 1.0 0.7 0.7 .7
In__ mg/t 1.64 1.60] 0.40 0.40] 0.34] 1,32 ( 0.24 W16 | n.i6 | oo
Lab pH @ 259C 9.5 10.2 7.7 8.5 7.6 R.7 8.2 7.4 7.6 7.4
HUTRIENTS .
Nitrate (N} mag/l 18 1.4 1. 1.2 0,851 n.g5! 0.801 0.45 0,35 n.R5 { n.ar
Kieldehl (N) ma/]) 36 121 5.0 3,6 31 1 2,2 1 2.0 1.1 a0 1.F
| _Ammoma (N} mo/ | 8.4 3.7 2.4 2.0 1.9 1 1.4 1.1 0,8 1.2 1.0
Total P my/ 1 1.39 1.37] 0,32 0.3l n2el 0,231 n,21 0,13 n.aa [ 0.3
Orthe P mg/t o1l o740 0,12 o2l o.00] 0,091 0.08 n.06| _N.05 | A0
MISCELLANEQUS :
01l & Grease mn/ 153 13 5{) - 28 n 52 112 14 5 0
Totel Solids _ my/ 2340 1480 | 314 320 244 268 735 303 I T
Volatile Pertion{TS 1% 35 28 34 I 15 27 26 79 74 G0
Tatgl Sus Schas ma/ L 303 1067 189 216 128 168 1723 244 1758 108
Volg tile Porlian (TS 51% 36 26 36 34 22 20 37 an 100 o
€00, . mafl . 806 368 | 189 1601145 12 100 g3 . 1114 114
PRECIPITATION (p).
aplinenes) . 0.0L] . 0.00b, 0,01 Q.00 000l 0,010 001 1 nnm| n,n0] n,n
p,{fefal] b G000l 0 00l 008l g0l 0030 Q94 [ gnsl 006 ] a0t
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PROJECT LOCATION Walnut Creek DIST.04 CO.cc RTE. 650 PM. 15,9
PARAMETER DATE December 29-30,1976 STORM NO._3 R
SAMPLE KO 11 | .12 13 14 15 16 17 18 19
TIME 0210 0225 | 0255 0355 | 13100 | 1130 11200 1300 | 1400
FIELD
Fiow, cfs 0,14 - 0,55 0,01 ] 0.81 1 0,76 [1.45 0,10 | n.33
Temp, °C 8.9 9.0 | 86 9.2 = = = - -
Cond, ymhos/cm 142 159 %0 118 - - - - =
oH 9.3 9.2 9.1 9.0 - - - - -
0.0_ mg/l 7.4 7.3 7.5 7.6 - - = - -
MAJOR 1ONS
B mg/ | 0.16 0.18 | 0.17 0.16] n.26 | 0.24 ]0.23 0.21 | n.22
Co mg/ L 18 23 11 17 34 26 19 15 |12
cl mg/ 11 14 4.9 7.0 12 11 5.2 5.2 Y
€0+  mg/! ] 0 i 0 0 0 0 ] ]
HCOz mg/ i 31 39 20 34 48 - 27 27 20
K mg/ 1 1.8 1.9 | 1.2 1.4 | 5.2 | 4.6 3.1 2.3 | 2.0
Mg mg/ | 1.7 1.9 1.8 1.4 9.0 7.0 5.7 3.4 1.3
| No ma/ | 5.8 6.0 3.1 4.6 12 8.0 1.7 4.1 7.1
Si02  mg/ i 5.3 6.7 3,1 5.0 £.8 7.3 2.8 57 7.2
504 mo/li 15 17 5.8 12 30 - 15 17 5.4
METALS
td ma/ L g0l o000l _0.00 0.00{ 0.01{ a.00 | 0.00 0.00 | n.00
Ce  ma/ 0,02 0,011 0,01 0.011 0,06} 0.06 | 0,06 0.08 | .04
(o0 mq/ (.05 0,05 _0.04 0.04 N.131 0.13 | 0.14 0.10 | .09
Fe ma/ i 3.0 3,0 4.7 2.1 24 22 18 1N T
Hy my/ 10 21 en 2 <0, 2
Ma Mg/ £.0 g.081 0.08 g.06l 0,471 0,371 0,32 0,18 | 0.18
Mo ma/ <0,04 <f, 04
N) mg/ .06 0.05] 0.05 g.05] 0,10} n.11 | 0.10 0.07 | n.08
Fi mg/ 0.6 0.6 0,8 0.4 2.7 2.3 2.2 1.5 1.6
In mg/ 1 0,186 0.20] 0.16 N.12] 0.64 | 0.56 | 0.49 0. 32 | .36
LabpH @ 25°0 7.3 7.6 7.5 7.5 7.0 - 7.8 7.8 e
NUTRIENTS . -
Nitrote [N} mg/) 0.853 1,014 @301 o.50f 1,3 | 3.3 | n.6n | 0.60] n.s0
Kpeldahl IN) _ mq/ | 1.2 1.8 0.9 1.0 1.5 2,4 1.6 Wi 1.1
Ammono (NI ma/L 1.1 0.9 0.6 0.1 2.2 1.8 .1 L. > )
~Ystal P my/1 0,15 0.15] 0,18 0.12] 0,581 0.51 | 0,43 ), 27 | 71,70
Ortho P mg/t Q.05 0.041 0,07 0.03] 0,10 0.22 | 0.1L 0,07 | 7,08
MISCEL L ANEOUS
01l B Grease ma/t 0 4 40 47 12 g 11 &t f
Yotal Salids LA 203 219 148 124 570 679 405 734 Py
Volatile Portian (T 5 }% 40 46 34 42 P 34 26 31 I8
Total Sus Scuds ma/ L a5 83 94 36 188 212 339 TRR 5
Volatile Portion (TES1% | 103 117 65 12 248 176 132 T35 1 171
Cop mag/t
PRECIPITATION (p)
Ar,llncnesl 0.01 0.0L[ 0.01 0.02] 0.07| 0.n0] o.nt 0.n1| 0,01
FRECTED) 0.03 G, 00 0. 10 O, T IS T T AedL ] h. 3T
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PROJECT

LOCATION Walnut creek  DIST. 04 CO..or RTEgen PM. a2

PARAMETER DATE November 21, 1977  STORM NO__2
SANPLE MG 291 -2 -3 -4 -5 -6 -7 -8 -9 ~10
TIME ' 0150 | 0205 |- 0220 | 0235|0250 0305 | 0335 0435_1 0530 {0700
FIELD
“Flow, ¢fs .80 .80 .80 .60 .60 .80 .60 .| 1,42 .60 .07
Temp, °C ga | a7 27 85 g2 |lan ) 8.0 g 4 9
Cond, pmnos/ema pgec 7 63 £7 73 58 59 fd 55 s _|1 25
pr___° 7.5 7.1 2.1 7.0 7.4 1.6 1.6 28 173 173
DO mg/t 12,1 [ 12.1 11,9 1119 [12.0 l1? o Hi.a 11.8 1.8 1,1
MAJOR 10KS '
8 ra/l 0.07| 0.11.}. 0.13} 0.08| 0.16 | 0.13 Jo.11 0.14 [ 0.10 [n.13
Co . mq/1 9.3 | 9.4 |10 12 11 10 10 10 10 22
Q mg/ | 1.7 2.5 2.4 2.9 1.8 2.1 2.3 2.0 2.1 6.6
03 mg/t 0 0 o 0 0 0 o 0 n 0
HCOx mq/ 22 21 23 26 23 32 23 23 24 a3
K mg/ | 1.7 1.6 | 1.6 1.7 1.8 1.6 1.7 1.6 1.7 3.5
Mg mg/ | 1.6 1.6 1.5 1.9 2.1 1.8 1.6 1.9 2.0 16
No mg/ 1 3.1 3.7 3.0 3.3 7.6 T.5 7.8 7.3 7.7 5.
5102  mg/ 1 2.8 2.8 3.0 1.6 3.0 3.2 3.6 3.8 3.1 6.0
S04 mg/ L 8.2 7.3 7.9 | 8.2 6.3 6.6 6.6 5.6 5.6 17
METALS
cd muﬁl 183 1 <4 > | <1
€t - mg/i 0.01]_ 0.01 .00 o, 01l 9,021 0,02 |0,02 0.62 | 0,02 [n,n3
Cy my/ | 0,071 0.06 0,06 0,07] o0.08{ 0,07 |0.07 0.08 | 0,08 | 0,12
Fe ma/ 1 n 4.3 4,4 4,1 9.6 7.0 5.3 4,5 6.0 6,4 12
Hg my/l « 13° <007 -
hin ma /| n.0sl . n.0o p.0Rl 0111 0,121 0,10 | 0.0 0.1 0,12 [ 0,24
Me mg/ | <0, 04 .
1 mg/ 1 0041 0,04 0.04] 0,041 0,04} 0.06 | 0,04 0,05 | n.na [0.08
| Pb mg/l 0.8 0.5 0.5 0.6.1 0,7 0.6 0,6 0.6 0.8 1.8
dn mo/ Q18! 0,17 0.6 0,181 ¢0.21 [ 0,19 [ 0,17 0.20 [ 6,71 [9.35
Lab pH 7.2 1. 7.2 7.2 7.2 7.4 7.3 7.8 7.4 7.3 7.1
MUTRIENTS - '
hitrate (H) mg/i 0,9 =~ 2.6\ 1,0 | 1.8 1.0 |1.0 1.0 tl.0 |20
K1elgarl in) maft 1.5 g.8 1.6 1.5 1.5 1.4 1.3 1.3 1,4 2.8
L Ammenia (K} ma/t 0.6 0.6 0.6 0.6 0.5 0,4 0.5 0.4 n.4 n,9
Tolal B ____my/\ 0.2L . 0.194 ©0.19[ 0.22f 0,22 | 0.20 10,17 | 0.20 [ 8.,°L | 1,40
Ortho P ma/L 0,09 _0.08 0,08l 0.09[ 0.10! 0.10 | 0.08 0.8 | 0,97 | n.01
CMISCELLANESUS
“OiLa Gicsie ma/l 12 10 10 i |1 9 1 12 18 21
Total Saiids  mi/t 142 122 /7 149 185 117 111 145 149 2
Volahl Pertianil S 1% [ a3 39 100 a5 ki 8 Kl 29 33 33
Tatel Sus Sanasma/ 104 97 65 55 18 27 63 RS 86 188
Vaoralyie Fartizn (T2 €395 35 39 100 2 1 28 40 15 27 15
€30 mal £2 g3 59 21 58 k! 55 3 42 170
PRECIPITATION {) 1 :
mﬂp.!.méﬂeﬂ - .37 .03 .03 .04 .03 .04 .11 .10 .03 .23
pAlslat] a7 A0 41 .47 50 .54 .65 .75 7R iL.0L
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¥ PROJECT LOCATION __ 1. A, DIST. _07_CO0. RTE. 495 PM.

PARAMETER DATE __ 12/30/76 STORM NO. 1 N :
SAMPLE NO. ‘3 2 3 4 5 6 7 ul qQ 10
TIME o745 ) nsnn b oais © om0 loses | penn |oeis  laoas  hars  lips
FIELD - '

“Fiow cts 0.033 ! 0.006 | 0.006] 0.082f 0.262| 0.680 [ 0,742 |[n.480 D163 [nN.ne2
Temp,  °C 13.2 13.2 | 13.3 13.4 | 13.1 | 12,8 [12.9 13.7 | 13.9 [14.2
Cord, pmhos/em .. | 889 740§ 634 497 | 276 | 169 1133 80 6o a6
H 6.8 6.7 6.6 6.6 6.8 6.9 7.1 7.1 7.1 71
00 mg/l 9.2 B.0 9.6 10.0 9,3 9,4 a.4 1.3 ENG q.0

MAJGR 10NS
8 mg /L 4.6 3.2 2.6 2.3 . 1.1 n.A4 | 0,42 0,31 n.17| 0,10

Co mg/ L 94 79 67 62 27 18 13 10 7.0 [ 9.4
(8 mg/ t 142 122 102 81 35 21 16 11 3 17
C03 I'l‘ll]/l

| HCOx._mg/ L 18 14 14 13 B 10 5 ] 7 a
| K. mg/! 13 11 10 9.2 4.9 4,1 3.2 7.5 | 1.7 1.7
Mg mg/ 1 8.6 7.6 6.6 6.2 3.7 4.0 3.1 3.1 1.3 1.5

_No_ - mg/t 43 37 33 30 14 10 8.3 8.6 AR [
Si0z  mo/ 1 3.4 3.2 3.1 3.2 1.9 1.3 1.2 1.7 1.0 T.%

- 504 mg/1 146 111 ag B1 41 25 19 15 T 1T

METALS
td mg/ 0,06 0.04 | 0.03 0.02] 0.01] 0.0 | 0.0 0.0 n 0
Cr mq/ 0,02 0.0 | 0.02. ] m.0Z| 0.02] 0.07 TOUNZ L)Y B I U B PR
v mg/ : 0. o1 0. 18 0.17 0. I6] iz 013 | 0.12 MO [ h0 T on
Fe ma/ " 5.2 2.0 Tl 1.0 T w2 TS 5T T T
Hg mg/ 1 X10 - 5.5 0.4 1,5 0.4 0.2 1<0,2 <N,
M ma/ 0,56 0. 451 0,38 0,351 0,231 0,20 | 00,16 0,11 | n.07 | 0,nR
Mo mg/ 2 0,04 SN
1 mg/ 0.50 0.50| 0.40 0,401 _0.30] N.24 | 0.16 n.iz | a.nek | N1
P . mg/1 - 9.8 8.9 7.6 7.0 5.2 5.h 1,9 3R 1.8 O
Zn me/ | 6.3 5.2 4,0 3.6 2.0 2.2 1.5 1.7 1.0 LI
Lob pH @ 25°C 5.8 5.7 | 5.8 5.8 6.0 6.2 6.4 6.4 6.5 6.5

NUTRIENTS .

Nitrote (Nl ma/l 0.55 0.35| 0.35 .35 n.65] 1.7 2.6 1.9 1.2 1.0

Kieldanl (NI mg/t 27 27 20 16 10 7.5 G.7 1.3 7.7 T

Ammanio (N;_ma/ L 17 16 14 12 7.0 4,3 3.1 7.0 1.7 A
Total P ma/i 0.59 0.45] 0.40 0.42]_ 0.42 ] 0.50 | 0.30 0,17 | .17 | 0.6
Ortho P mo/t 0,15 0.10] 0.0% n.n7_n.00] 0.1l | 0,09 3.0R | N.0d | N.0%

MISCELLANECUS
Oil B Greose ma/| 32 26 71 36 ) 54 22 0 0" R
Total Sahds 1/ 1 989 | 2[] riri BRY 444 &3] L) inr ELA YT
Volohle Pzrnan{T S )Y 55 B0 50 A9 i) L& [ %4 %3 T
Total Sus Schas ma/ ¢ 1LY 28 T TL 186 Rl T673 Einy T T
Valdhlefafficn (15519 | 100 70 77 T2 EA) [ G A T L T

cod mart 562 | G538 481 193 156 369 351 N 57 [ 1T

PRECIZITATION {p) _

Qf.tlﬂtﬂes_l . 2.032 02l 0,06 a.g3l-0.09d 0494 ! 0,13 o[ nns | a0
p,(Total] pn2l 005l noI1 padl ao3l n7io4n | o051 w87
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PROJECT LOCATION 1 & DIST a7 CO.___RTEADS PM.

PARAMETER 1 DATE _12/30/76 STORM NO._1
SAMPLE NO.- - 1 ‘
TIME ' 1115 1215
FIELD
Fiow.  cfs 0.043] 0.023
Temp, °C 14.6 14.9
Cong, umhos/cm 121, 17
pH 7.0 7.2
00 mg/t 8.7 9.7
MAJOR 10NS
B mg/l 0.25 0.33
Co mg/ L 14 14
€L mg/t 16 17
€0y . mg/l '
HLOx  mg/ 1 9 9 i
K mq/ | 2.1 2.5
Mg mg/ | 1.7 1.7 -
Na mg /1 7.3 8.1
5i0a  mg/ | 7.0 7.4
S04 mg/ o 18 20
METALS
Cd mg/ 0
Cr mg/ 0.01 0.01
u mg/ 0,06 0.08 =
Fe mo/ | - 2.2 1.9
Hy my/ g - [2. 0.2 | < 0.2
Mp_ . ma/ : 0.081 1.00
Mo me/ < 0.04 ] < 0.04
[ mg/ 0.14 0.14
P mg/ | 2.0 1.0
in ma/ | 1.0 1.0
Lab pH @25°C P 6.4 6.4
HUTRIENTS
Nitsate (N} mg/1 2.3 2.6
Kjeldahl {N)  ma/1 3.2 3.7
([ _ Ammona (bl mo/| 2.3 2.
- Totol P mi/ | .16 0. 16
Oriho P g/ L 0,02 . 02
MISCELLANECUS :
Ol B Grease mq/t 28 19
Totsl Solhids . mi/1 219 210
Volatile Partion (T8 )%, 0d 57
Tatal Sus Schas ma/ L LLS 79
Velatile Partisn [T251%% 78 76
€00 masl 14T T3z
PRECIPITATION (p)
ap lipenes)
p (Torai}
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" PROJECT  LOCATION LA, DIST. 07 CO.__ RTEans PM.

PARAMETER DATE 125477 STORM NO._2

SAMPLE NO. . ) 1 2. 3 4 5 g - ]

TIME . {1610 | 1678 D 1gan | 1655 1 1710 | 1725 la9ss | tass

FIELD : :

Flow, cis 0.068 | 0.096] 0.082] 0.182] 0.402] 0.123 |0.05 | n.p&R
Temp,  °C 13.7 13.7 | 13.4 13.2 | 12,7 | 12.8 [12.9 12.4
Cond, pmnosfem - - | 345 205 146 102 85 05 94 67

St 7.0 7.1 7.0 7.0 7.1 7.2 7.1 7.1
00 mg/l 5.1 9.1 9.2 9.2 9.4 9.1 9.2 9.4
. MAJOR_IONS
] mg/[ 0.18 0,16 0.19 0,32 0n.11 0.14 0.16 N.14
Ca mg/ | 21 19 18 14 13 11 12 - 1n
CL mg/ | 29 27 24 18 11 10 11 7.8
€0+ " mg/ L ]

“HCOx mg/ i 21t 13 13 12 14 26 10 6
X -mg/ | 3.7 1.3 3.2 2.7 3.4 2.4 2.3 1.9
Mg ‘mg/ | 3.0 2.9 2.9 2.5 3.8 2.4 2.4 1.8
No mg /L 18 11 11 8.5 | 6.5 6.1 6.7 5.1
Sila  mg/ L 1.6 1.5 1.7 1.9 1.4 1.7 20 2.0

S04 mg/L . 42 32 .t 29 21 17 17 19 15

METALS
o] mg/ g01. ) 0.01 10 0 n.oljo .01 [0
Cr _"mg/ 0,03 0.04 | 0.01 0.02 | 0.04 | 0.02 |0.02 0.02
Cu___mg/ 0.08 | 0,06 | 0.06 | 0.06] 0.10 | N.06 | 0.06 | n.04
Fe mg/ | 14,5 4,2 4,6 5.1 11 6.2 4.9 2.0
Hg — mo/V~1p > |on.2 02 laz2 1 0,2 0.2 len.2 102 <N.2
Mn ‘my /L 0.4 0,16 [ 0,16 013l 0,21 ] 0,12 (0.1 n.NA
Ho mo/\_ <004 — - <N, 04
Ni ma/ | 0.10 p.l4 | 0,16 n.141] n.16 | 0,11 [ 0.11 n.1n
Ph mg/ 1 1.7 1.8 1.6 1.7 3.6 1.4 1.2 1.7

In_ mg/3 0.8 1.0 0.9 0.7 1.1 n.9 | 0.7 n.G
Lab pH @25°C 7.0 | 6.8 6.8 ] 7ol T2 T2 7.1

RUTRIENTS . ]

Nitrate (N) mq/l 12.2 2.8 2.4 1.6 1,1 1.2 1.3 1.0
Kjeldahl (N} ma/ | 7.7 6.2 5.9 5.4 4.3 3.7 3.7 1.3
Ammonia N} mg/L 3.5 3.7 3,9 3.0 2.2 2.3 7.4 IR

Total P m1/ 1 Q.27 0.23 | D.26 0,961 0.34 | 0.26 | 0.3 7.1
grthe B ma/L 0,09 0.10[ _0.09 N.10F 0,15 | M.172 | 0.10 . A

MISCELL ANEQOUS
0i B Gregse mn/l 128 0 88 126 11, 73 0 59
Tatal Seuds mysl 387 2892 270 227 S10 PR KL:17) EEA
Volahle PertigniT8)% |- 54 "~ 52 56 EE ¥} &7 75 h
Total Sus Scids ma/ | 150 [ 82 | 6l 6 57 TN PRe] =T
Volahle Fart:zn (T2 5195 59 41 Bl 63 67 <1 LI T
coD mays L 363 1 194 104 166 195 171 155 THT

PRECIPITATION {p} :
apiinches) .04 0.0l 0.02 n.03| ¢n.n1jc¢o.nm | n.nl 0n.02

J,ﬁ'owl'l_ 17,04 G.05]| 0.07 m.10] 7.104 N, 10+ 0.1T I
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LOCATION

PROJECT L.A. DIST._07 CO.___RTEans PM.
" PARAMETER DATE 1/5/77 STORM NO._2 __ _
SAMPLE NO. 1 2 3 4 5 & 7 ]
TiME 1610 ) 1625 ] 1640 | 1885 | 1730 | 1725 {17es 1879
FIELD .
Flow, cfs 0.068 ) 0.096] 0.082| n.182| 0.402} 0.128 {0.015 | n.pas
Temp, °C T3.7 13.7 | 13.2 13.2 | 12.7 | 12.8 |12.9 12.4
Cond, pmhas/em 345 205 | 146 102 85 g 94 67
H 7.0 7.1 7.0 7.0 7.1 | 7.2 7.1 7.1
00 mg/d 9.1 9.1 9.2 9.2 9.4 9.4 9.2 9.4
MAJOR 10NS
8 mg/t n.18 .16 | 0.19 8121 0,11 1014 los n.14
Co mg/ L. 21 19 18 14 13 11 12 1n
€l mg/ 1 25 27 24 18 11 10 11 7.8
€05 mg/t
HCO3y  mg/ 21, 13 13 12 .| 15 26 10 6
K ma/ | 3.7 3.3 3.2 2.7 3.4 2.4 2.3 1,0
Mg mg/ | 3.0 <2.9 | 2.9 2.5 3.8 2.4 2.4 1.8
Na mq/ 1 18 11 11 8.5 .5 6.1 | 6.7 5.1
Si02  mg/ T 1.6 1.5 1.7 1.9 1.4 3.7 2 0 2.0
S04  mg/ 1L 42 32 - | 29 21 17 17 14 15
METALS ’
€d - mg/l L0 ool g o 0,01 | o 0,01 | 0
cr mg/ L 0,03 0,041 0.0l | 0,02 0.04 | 0.02 [0.02 | N.02
Cu LITA 0.08 0.06 | 0.06 | 0.06] n.10 | 0.0 | 0.06 . nd
Fe mg /| 4,5 4.2 4.6 5.1 11 6.2 4.9 4.0
Hg ma/l w30~ [<0.2 [ <02 | 0.2 0.2 | 0.2 [<0.2 0.2 [<h.2
Mn_« mg/ n.16 0.6 0.16 0,131 6.21 [ 'n,33 [0.11 n. DA
Mo mg/ 20,04 <. 04
Ni mg/ | 001 0.34] 0.16 0.141 0.316 | 0.1 [0.11 | 0.1n
Pb ma/ | 1.7 1.8 1.5 1.7 3.6 | 1.4 1.2 1.7
in mg/ | 0.8 1.0 0.9 N.7 1.1 0,9 0.7 7.6
Lob pH @25°C 7.0 6.8 6.8 6.9 7.1 T2 7.2 7oI
NUTRIENTS
Nitrote (N) mq/l 2.2 2.8 2.4 1.6 1.1 1.2 1.3 1.0
Kieldohl (H] ma/ 7.7 1 6.2 5.9 5.4 4.3 3.7 3.7 3.3
Ammona (N)]  mq/L 3.5 3.7 3.9 3.0 2.2 2,3 2.4 2.1
Total P my/t 0.27 0.23[ 0.26 0.26 | 0.34] 0.26 | 0.23 7.15
Ortho P mg/l 0,09 0.10 | 0.09 D.101 0,15 0.12 [ 0.10 0.08
MISCELLANEOUS S
01l & Greose ma/l 128 0 83 126 31 73 0 59
Totol Sohds  mg/l 387 352 Z70 727 o 275 gt T
Volalile Partign (7.8.0% | 54 52 56 S8 5 [ 75 76
Tatel Sus. Sohas ma/ | 150 82 6l 86 57 10 229 197
Volatite Partign [T851% 59 41 3 “63 67 <1 85 L]
coD ma/ | 363 194 104 196 105 | 171 185 T30
PRECIPITATION (p)
aplinches} (.04 0.01] 0.02 0.03] <0.01 | ¢0,01 | n.01 n.n2
, P‘Ffolul} 0.04] G.05] 0.07 | 0.10] 0104 0.10+[ U.IT | T.I3
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PROJECT - LOCATION L. A DIST. a7 _ €0, RTE205 PM.
PARAMETER DATE _1/20/77 STORM NO_3 .
‘SAMPLE NO. 1 2 3 4 5 5 7 ]
TIME 2035 2050 | 2105 2120 | 2135 | 2150 {2220 2250
FIELD ’ ‘
Flow, cis 0.096| ©0.112f o0.006( o0.112] 0.112{ 0.096 ] 0.068 f N.023
Temp, °C 5.1 15.41 15.3 | 15.3] 15.4 | 15.2 [15.0 | 15.1
Cong, umhas/cm 712 307 466 161 a3 191 169 157
H (.3 6,3 6,3 6.4 6,4 6.5 6.5 6.6
0.0__ mg/l 8,7 8.9 8.7 9.2 8.8 9,0 8.8 8.7
MAJOR 1ONS . )
B mg /L 0.41 0,35 0.29 0.24 | 0.18 | 0.15 | 0.14 0.13
Ca mg/ 1 64 56 45 32 24 16 17 18
€L mg/ | 96 84 ) 43 i) 27 TH 16
“ €03 mg/l -
HCO3 mg/! 15 13 12 12 11 10 11 13
K . mg/L 12 . 8 6.3 4.9 3.7 3.0 2.6 2.8
Mg mg/ | 5.8 5.4 4,4 3.1 2.2 1.8 1.6 .8
Na mg/ | 44 27 20 1 11 q.7 7.9 q.7
Silz __mg/ ¢ 2.2 2.2 2.2 7.0 2.2 2.0 Z.1 7.4
S04 mo/ | 54 BO 64 B4 36 29 7 7
METALS
td mg/t 0.04 0.04 0.03 0.031 0.02 | o.oL | 0.0) 0.01
Cr mas | 6.0L | 0.011 0.01 0.0l 0.01] 0,00 | O 0. 00
Ly mg/ 1 0,13 0141 0,31 n.09] n.08 ) 0,06 | 0.08 n.06
Fe mgft 2.2 2.4 1.2.0 1.9 | 1.6 1 1.5 1.2 1.2
Hy mo/ly 10 - lenn t<0.2 p.2 [<0.72 G.2
M ama/ | .50 p.42l 0,32 .23 0,071 0,132 10,13 n.10
Mg mg/ L < 0,04 : e 0. 04
Ni mq/ 1 0. 34 0.361 0,29 ¢,23:r n,3R87] 0.15 | 0,14 0.12
Pn__ mg/1 3,3 1 4.7 4,0 3.2 2.5 N 1,7 1.7
In — mg/l 3,1 |..3.0 2.4 1.8 1.5 | 1.5 1.8 1.4
Lab pH 6.0 5.9 6.0 6.1 6.2 G. 3 6.4 5.6
HUTRIENTS . ‘ :
_Niteale {N)__mg/l 11 11 1 5 g 5.2 4.7 2.9 3.8
Kieldohl [N) ma/l 19 14 14 12 9.0 7.0 6.0 ¥
Ammonio (N] ma/l 12 9,1 [ 8.7 7.0 5,5 { 4.5 4.0 1.8
Total P my/ L 0,40 0,33 0,27 n.24[ 0.20f 0,181 0.16 0,15
Ortne P mg/L 0,09 .07 0.05 0.03 0,02l 0,021 0.01 0, 0]
“MISCELLANEOUS ' :
i & Grease mn/ 32 14 31 52 39 27 40 29
Tola] Sehds m3/ 664 567 4672 360 275 237 181 174
Valohle PortioniT 5.}1% 47 50 54 56 60 60 56 49
Total Sus. Scnds ma/ 1 81 56 57 50 47 33 79 E)
Volahle Partisn (TSS1%% 25 g1 77 q5 100 R2 72 N
[ mg/ | 454 379 | 341 a0y 255 2720 189 188
PRECIPITATION ({p) :
A{.\,_[_Igcﬂes} 0.0} 0.01 0,01 0.0 o0.02] 0,00 0.0l 0.0n
p,(Taral} 0.01 0,02 0.03 0,04 0.06| 0.08 .07 .09
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“LOCATION _ Los

DIST.07 _COxa RTE405 PM 13.n

PROJECT Angeles_

PARAMETER DATE January 3, 1978 STORM NO.2
" SAMPLE WO LA-143 -~144 !-145 | -146 |-147 |-348 | -149 |38n | .35

TIME 1503 | 1518 1533| 15481 1603 | 1633 [3703 | 1733 | 1803

FIELD -

Flow, cls .033 | ,055 L0681 ,245 [ ,163 ) ,33 |.op2 | .041 | .;15
Temp,  °C 15.5 | 18 14.6] 14,11 14,3 [ 13.5 [13.6 | 13.8 |14
Cond, pmhos/cm '

H 6.3 1 6.5 6.5 | 6.6 | 6.6 [ 6.3 16.6 1 6.5 164
0o mg /L 8.04 | 7.93 8.0 9.13] 8,20 | B.46 | 8.2n 9,08 | B.AB

_MAJOR 10MS b :

- 8 mg/ L 1.32 | 1.16 1.01] 0.20! 0.20 ) 0.61 lo0.28 | 0.20 | 0.21
e mg/t 43 34 27 18 12 .1gan lan 10 12
cL mg/ 1 38 26 26 11 5.5 | 3.0 [3.6 4,0 | 5.2
0y  mg/lL 0 0 0 0 0 0 0 0 0
HCO3 mg/ 1 25 21 21 12 11 5 10 12 15
X mg/ 1 6.8 | 5.6 4.7 | 3.1 | 2.2 [ 1.9 |2.0 2.0 | 1.9
Mg mg/ | 5.2 | 4.3 3.5] 25 [ 1.7 I'1t5 [1.6 1.6 | 1.5
ke __ mo/l 26 19 13 7.5 { 4,7 } 2.9 133 .0 4.3
5103 mg/ L 6.1 | 5.3 4.7 3.6 | 3.0 |21 |25 2.9 3.2
S04 mg/l 78 61 16 30 19 1 12 14 15

METALS '

4 me/t 183 | 12 |g 8 8 4 4 4 4 2
Ct mg/ | 0.02 | 0,02 0,02} 0,021 0,021 0,02 10,00 | o.00 | 0.0l
v o+ mg/1 0.14 {.p,12 0.0l 0,091 0,071 0.07 0,06 | 0,06 |.n.05
Fe ~ ma/l 2.4 1.6.7 6.8 1 5.5 { 4.3 14372 [a5 4,2 13,1
Hg mi/ v 10° o Y
M m3/1 an. lg a7 0.23[ 0.18! 0,311 0,10 10.10 0.1n | n.09
Mo mg/ 1 <0,04 oy
K mg /1 0,16 | 0.12 0.10[ 0.07] 0.06 | 0.06 | 0.05 | 0.N4 | n.oa
Po_ . mg/1 1.7 | 1.7 1.6 | 1.6 .2 [ 1.4 1.0 1.0 1.0
In ma/ 1.44 | 1.18 1,13 1,00 0.72 | 0.53 | 0.48 | 0.55 | 0.59
Lob pH 6.4 6.7 6.4 6.2 6.5 5.8 6.3 6.4 6.7

NUTRIENTS ,

Nitrale {N)  mg/1 8.8 | 6.4 45| 2.9 | 2,0 | 1.6 [1.8 1.8 | 1.9
Kjelaanl (Nl _ma/ L 11,3 | 10.4 7.2 1751 | 5.0 [ 2.5 | 2.5 2.0 | 2.6
Ammonia [N] mg/1 6.1 5.6 4.0 3.2 3.0 1.4 1.+ 1.8 .z
Total P mi/0\ 0,49 | 053 0.4} 0.36] 0.27 | 0.42 [ 0.22 | 0.2% [ 0.23
Oriha P me/t | 0,211 0,16 0.13] 0,031 0,30 0.24 | 0.04 | 0.03 | 0.04
MISCEL L AMEOLY :
Oi B Giacss ma/| 22 29 25 22 13 13 14 12 99
Tolol Salds ~ 371 467 | 351 339 1 331 [ 178 | 170 [ ice 160 | 163
Volghle Partion{T§1% | 34 40 38 39 43 39 38 19 g3
Tatel Sus Sonds mas i 188 | 172 173 |_ 140 |84 110 { 85 GE) 57
Valanile.Fortien (TS 519, | 66 58 51 37 22 35 20 53 ¥
£op M/ 266 | 453 228 | 174 | 124 [ 710 | 103 106 T 107

PRECIPITATION (p) ‘
af.,(-_r_iéneu .05 1 01 .02 .02 0 | .o | - - .3
p,tlatal] .05 .06 . 08. .10 A1 [ .19 Dy 19 TS
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PROJECT LOCATION | DIST. ___CO.

PARAMETER DATE Januarv 1978 STORM ri()* LI
Il saMite Ko, Jan_5)dan 6 | Janlal Janld
’ TIME STopejSiope2Blooelllope?

FELD |

Flow cls
Temp. OC 70 {20 7% 74
Cond, pmhos/em 12 56 9.7 180
- pH
D0 mg/l
MLIOR_101S
8__ - mg/l
G ma/l 1.8 | 450 j2.2 | 320
Cl ‘mg/ | .5 a.3 0.12 0.13
€03 mg/1 d.o o | o 0
HCO3 mg/ L 1,8 1 37 |35 102
K mg/ i 1.2 .21 12 2.5
g mg/ L 9.4 10 21 14
e mg/d 19 1.7 |22 31
| S0 mg/ 1 4.8 3.1 4.9 8.0
S04 moli 28 1.7 1.8 5.7
HETALS N
€d mg/t :
| Ct mg/l o
tu mg/ i x 30 -
Fe ma/ 2l 14 19 22 47
Hy s mg/1 % 30 °
M ra/
Wa me/
Hi mg/ t
Pb ma/ 1 n.04 R (.04 4.0
Zn mg/ L .
Lob pi 5.8 8.6 7.2 8.2
HUTRIENTS

hitrate (M) mast _ ln oo | 0,520 0. 061 0,38

. Kieldaht (N} mqg/1 0,88 f.241.0.56 3.38

Ammanig (M) ma/t 0.03 Q.03 1 0.04 0.04

Telel P my/t 0.24 0.97.1.0.20 .82

Osiho B mg/i 0.0031 . 0,311 0,004l 0,28

MISCELLANEQUS
O B Greose ma/y

Tolol Sohat /1]

Volatile PertisniT 5 )%,

Toful Sus t3bds ma/ 332 | 1g9n 278 117210

Vola e Farticn (TS 5197

€op mg/t 13 g6 15 132
PRECIPITATION {p)
ap,{inenes) 3

“p,liztal) "
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'APPENDIX B

Analysis of Variance (Féctoria] Design)
%95% Significance Level.
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'AﬂALYSIS OF VARiANCE.(FACTORIAL DES1IGH)

STORM 2 SAMPtE

Concentration

Time

Time/Conc.
Interaction

STORM 2 SAMPLE

Conceﬁ%fation
Time
Timé/Conc,

Interaction

STORM 2 SAMPLE

Concentration
Time
Time/Conc,

Interaction>

STORM 2 SAMPLE

Concentration .

Time
Time/Cone,
Interaction

STORM 2 SAMPLE

Concentration
Time _
Time/Conc.
Interaction

*significant

PLACERVILLE 1976-77

F Ratio (Degrees of Freedom)

Between Treatments

{d.f,)

F Ratio
1 {unfiltered)

25,601

1 (filtered)

27.759 {3,9)*
3,9)%*

5.785

0.877 °© (9,32)

2 (unfiltered)

4,161 {g.gg*
29

(9,32)*

24344
10.689

2 (filtered)

0.177 (3,9)
2.752 {3,9)

4,543 {9,32)*

6 (unfiltered)

5,593 £3,9)*
3,9)*

4.722 - {9,32)%*

10,518

162

(3,9)*
3.301 {3,9)

0.896 {9,32)

Between Treatments
and Control

F_Ratio (d.f.)
10.842 {4,16)*
4,553 (4,16)
2,970 {16,50)
11.448 {4,16)*
6.635 (4.16)*
3.707 {16,50)
©3.097 (4,16)*
1.745 . (4,18)
13.469 (16,50)*
0.240 {4,16)
2.526 (4.16)
4.798 (16,50}
3.103 (4,16)*
5,592 {4,16)*
8.758 (16,50)*



ANALYSIS OF VARIANCE (FACTORIAL DESIGN)
PLACERVILLE 1976-77 (Continued)

F Ratio {Degrees of Freedom)

Betwaen Treatments Between Treatments
and Control

F Ratio (d.f.) F Ratio (d.f.}
STORM 2 SAMPLE 10 (unfiltered)

Concentration 7.303 (3,9)* 3.736 (4,16)*

Time 10.811%1 (3,9)* . 5,147 (4,16)*

Time/Conc, :
Interaction 10.729 {9,32)* 20.669 (16,50)*

STORM 3 SAMPLE 1 (unfiltered)

‘Concentration 0.375 (3,9} 0.554 4,16}
Time 18.598 (3,9})* 8.932 4,16)*
Time/Conc.

Interaction 5.228 (9,32)* 10.661 {16,50)*

STORM 3 SAMPLE 5 (unfiltered)

Concentration 3.222 3,9) 2.527 (4,186
Time 3.266 3,9) 3.987 (4,16)*
Time/Conc, _

Interaction 5,160 (9,32)* 6,736 (16,50)*
STORM 3 SAMPLE 10 (unfiltered)
Concentration 2.696 3,9) 2,587 (4,16§
Time 1.485  (3,9) 1.603 {4,16
Time/Conc.

Interaction 4.913 {9,32)* 5.661 (16,50)%"
*Significant

163



&
¥

RNALYSIS OF VARLANCE (FACTORIAL DESIGN)

Concentration
Tine
Conc/Time
Interaction
Samples
Conc/Sample
Interaction
Time/Sample
Interactian
Combined
Interaction

Concentration
Time -
Conc/Time
Interaction
Samples
Conc/Sample
Interaction
Time/Sample
Interaction
Combined
Interaction

*Significant

PLACERVIL

LE 1876-77

STORM 2

SAMPLE 2

Filtered vs. Unfiltered

Between Treatments

F Ratio {Degrees of Freedom)

Between Treatments

and Control

F_Ratio

11,352
7.138

5.612
0,308

1.362
0.028
0.820

0.582
2,128

§.679

0.405

12.910
6.086

F_Ratio (d,f.)
29.159 (3,3)%
59,645 {3,3)*
0.937 (9,64)
0.282 (1,1)

Y441 {3,64)
B.018 (3,64)
0.835° (9,64)

STARM 2 SAMPLE » ‘
Filtered vs, Unfiltered

0.605° -és.sg

2.328 3,5

B.564 E9.54)*
0.374 1.3)
13.378 {3,64)*
6.098 (3,54)*.
3.730 (9,64)%

4.443

(d.f.)

(4,15)%
(4,15)*

(16,700)+
(1,1)

(4,100)
(4,100)
(16,100)

4,7)
4,8)
6,100)*
:4)

e
—_—

(4,100)%
(4,700)+
(16,100)*



i

ANALYSIS OF VARIANCE_{FACTORIAL DESIGN)
PLACERVILLE 1976-77

STORM 2
F Ratio (Deérees of Freedom)

Between Treatments Between Treatments
' ' and {ontrol

*Significant

165

F Ratio (d.f.) F Ratio (d.f.)
Concentration 6.479 {3,6)* 3.111 (4,22)*
Time 7.748 {(3,8)* 2.80i (4,21)
Conc/Time
Interaction 9.548 {9,128)* 18,908 (16,200) *
. Samples 13.4712 (3,8)* - 5.358- {(3,17)=*
Conc/Samplae . .
Interaction 9,252 (9,128)* 16,506 (12,200)*
" Time/Sample »
Interaction 3.082 {9,128)* 10.721 (12,200)~*
Combined ‘
Interaction 2.991 “(21,128)*  3.841 (48,200)*
STORM 3
Concentration 1.421 {3;13) 1.544 (4421)
Time 5.320 {3,11)* 4.221 (4,718)*
Conc/Time
Interaction 16,473 9,128)* 23.000 516,200)*
Samples 1.954 3,11) 1.752 3,14)
Conc/Sampte ‘ :
Interaction 7.359 .. (9,128)*  0.y55 (12,200)*
Time/Sample
Interaction 4,363 (9,128) 5,246 (12,200)*
. Combined ‘
- Interaction 2.263 (27,128)* 2,748 {48,200)*



E.

ANALYSIS OF VARTAHCE (FACTORIAL DESIGN)
WALNUT CREEK 1976-77

F Ratie {Degrees of Freedom)

Between Treatments Between Treatments
) and Control
F Ratio {d.f.) F Ratio  (d.f.)

STORM 1 SAMPLE 2

Concentration - 2,534 (3,9) 2.165 {4,16)
Time . 2.893 (3,9} 2.443 {4,16)
" Time/Conc.
Interaction 1.674 - {9,32) 2.030 (16,50)
STORM 1 SAMPLE 3
Concentration 3,162 (3,9) 2.694 {4,16)
Time 1.159 (3,9} 1.045 (4,16)
Time/Conc. - ‘ '
Interaction 6.079 {9,32)* 6.921 (16,50)*
STORM 1 SAMPLE 4
Concentration 10,611 fs,gg* 6.994 (4,15;*
Time .18 3,9 2,254 (4,16
Time/Conc. : _ '
Interaction 3.939 {9,32)* 5,751 (16,50)*
STORM 2 SAMPLE 2
Concentration  6.972 3,9)% 4,952 (4,16)*
Timne 0.564 3,9) 0,402 (4,16}
Time/Conc:,
Interaction 1.667 (3,32) 2.202 {16,50)*
STORM 2 SAMPLE &
Concintration 4,232 -23,9)* 3.241 (4,16)*
Time 2.648 3,9) 2,096 (4,16)
Time/Conc.
Interaction 4.421 (9,32)* 5.733 (16,50)*

*Significant
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"AHALYSIS OF VARIANCE (FACTORIAL DESIGN)
WALNUT CREEK 1976-77 (Continued)

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
and Control
F Ratio (d.f.)- F Ratio (d.f.)

STORM 3 SAMPLE 1

Concentration 42,072 (3,12)* 9.196 (4,20)*
Time 30.234 {(4,12)* 6.766 (5,20)=
Time/Cong.

Interaction 9.635 {12,40)* 41.365 (20,60)*

STORM 3 SAMPLE 3

Concentration 14.748 {(3,12)* 5,276 {4,20)*
Time . 22.573 (4,12)* 7.864 (5,20)*
Time/Conc. - .

“Interaction 3.929 (12,40) 11.256. (20,60)*

STORM 3 SAMPLE 8

Concentration 1.081 (3,12) 0.735 (4,20)
Time 25,882 (4,12)* 10.042 {5,20)*
Time/Conc.
Interaction 10,639 {12,40)* 26,876 (20,60)*
STORM 3_SAMPLE 15
Concentration 2.523 .3,12) 2,136 (4.20;
Time 8.644 4,12)* 5.741 {5,20)*
Time/Conc, _
Interaction 3.852 (t2,40)= 5,974 (20,60)*
*S{gnificant
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ANALYSIS OF -VARIANCE {FACTURIAL DESIGN)
WALNUT CREEK 1976-77

Concentration
Time
Conc/Time
Interaction
Sampies
Conc/Sample

Interaction

Time/Sample
Interaction

Combined
Iateraction

Concentration_

Time

Conc/Time
Interaction

Samples

~Conc/Sample
_Interaction
‘Time/Sample

Interaction
Combined
Interaction

*Significant

510

Rit 1

Between Treatments

F Ratio (Degrees of Freedom)

Between Treatments
and Control

F_Ratio  {d.f,) F Ratio {d.f.)
3,053 - (3,13) 2.635 (4,20
2,070 (3,5) 1.802 (4,16)
8,754 (9,96)* 11.644 (16,150)*
3.554 (2,3) 2.715 2,

' 6.844 (2,96)* 7.796 (8,150)%
0.425 (9,96) 1.778 (8,150)
1,058 (18,96)  1.442  (32,150)

STORH 2

2.910 {3.5) 2,303 {4,8)
1.768 3,4) 1.346 (4,4)
4,189 (9,64)% 5,665 515.100)*
4.189 (1,1) 1.257 1,4)
5,849 (3,64)* 6.045 {4,100)*
2.807  (3,64)*  3.194  (4,100)*
1.754 (9,64) 2,084 (16,100)*
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ANALYSIS OF VARIANCE (FACTORIAL DESIGN)
WALNUT CREEK 1977-78

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
and Control

F Ratio {d.f.) F Ratio (d.f.}

STORM 4 SAMPLE 1

Concentration 2.193 {3,12) 2.487 {4,20)
Time 5.38] 4,12)% 4,426 (5,20)*
Time/Conc. ’ "

Interaction 15.820 {(12,40)* 21.482 (20,60)*

STORM 4 SAMPLE 8

Concentration 5.450 (3,12)=* 5.034 (4,20)*
Time 3.964 (4,12) 3.598 (5,20)*
Time/Conc.

Interaction 4,662 {12,40) 6.642 {20;60)~

© STOURM 4 SAMPLE 11

Concentration 6.855 {3,?2;* 5.086 (4,20)=*
Time 5.288 4,12)% 3.886 (5,20)*
Time/Conc,

Interaction 1.763 {(12,40) 2.694 (20,60)*

STORM 4 SAMPLE 13

Concentration 8.739 3,12)* 5.421 4,20}*
Time : 4,763 4,12)* 3.026 5,20)%*
Time/Conc. 4,543 12,40} * 6,879 20,60)*
*Significant
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ANALYSIS OF VARIANCE (FACTCRIAL DESIGN)
" WALNUT CREEK 1976-77

Concentration
Time
Conc/Time
Interaction
Samples-
Conc/Sample
Interaction
Timne/Samples

Interaction

Combined
Interaction

Concentration
Time
Conc/Time
Interaction
Samples
Conc/Sample
Interaction
Time/Sample
Interaction
Combined
Interaction

*Significaﬁt

STORM 3

‘F Ratio {Degrees of Freedom)

Between Treatments

Between Treatments

and Control

F Ratio (d.f.) F Ratio  (d.f.)
6.7'9  (3,16)*  3.303  (4,26)*%
15.593  (4,18)*  7.178  (5.26)*
11,530 (12,160)* 33.821 (20,240)*
1117 (3,15) 1.104  {3,19)
11.099  (9,160)* 11.710  (12,240)*
10,182 (12,160) 10,617  (60,240)*
2.606 (36,160)* 3,425 (60,240)*
STORM 4

1.874 53,19; 1,924 E4.29)
5,186 4,13)* 3,976 5.22)*
15,311 $12.160) 21.547 Ezo.zqo)*
2.323 3,10) 2,052 3,14)
15,045 (9,160)* 16.395  (12,240)*
T.893  (12,160)* 3.282  (15,240)*
1.171 (36,160) 1.820 {60,240)

170



ANALYSIS OF VARTAHCE (FACTORIAL DESIGN)

CWALNUT CREEK 1977-78
" F Ratio {Degrees of Freedom)
Between Treatments Between Treatments

and Control

F Ratio (d.f.} F Ratio {(d.f.)
STORM 4 SAMPLE 1

Concentration 2.193 23,12) 2.487 (4,20)
Time 5.381 4,12)* 4,426 (5,20)*
Time/Cone.

Interaction 15.820 (12,40)*% 21,482 {20,60)*

STORM 4 SAMPLE 8

Concentration 5.450 (3,12)* 5.034 {4,20)*

Time 3.964 (4,12)* 3.598 (5,30)*

Time/Conc. : :
Interaction 4,662 (12,40)* 6.642 (20,60)*

STORM ‘4 SAMPLE 11

Concentration 6.855 3,12)* 5.086 {5,20)*

Time ) 5.288 4,12)* 3.8Bs (5,20)*

Time/Conc. :
Interaction 1.763 (12,40) 2.694 {20,60)*

STORM 4 SAMPLE 13

Concentration B.739 3,12)* 5,421 Eq,eo)*
Time 4,763 4,12)# 3.026 5,20)%
Time/Conc,

Interaction 4.543 (12,40) 6.879 (20,60)*
*Significant
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STORHM 1 SAMPLE

Concentration
Time .
Time/Conc.
Interaction

STORM 1 SAMPLE

Concentration

Time

Time/Conc.
Interaction -

STORM 1 SAMPLE.

‘Concentration
‘Time
~-Time/Conc.

+ Interaction

STORM 1 SAMPLE

foncentration

Tima .

Time/Cong.
Interaction

STORM 1 SAMPLE
Concentration
Time

Time/Conc.
Interaction

*Significant

1

10

-ANALYSiS OF VARIANCE (FACTURIAL DESIGN)

LOS ANGELES 1976-77
F Ratio (Degrees of Freedom)

Between Treatments Betweean Treatments
and Controtl

F Ratio (d.f.) F Ratio (d.f.)

90.674 (3,12)* 18,979 {4,20)*
4.178 (4.12)+ 1.600 (5,20)
13.091 (12,80)* 62,546 . (20,60)%*
43,792 (3,12}*  14.940 (4,20)*
4.157 (4,12)* 1.759 (6.20)
3.517 (12,40)* 10.028 (20,60)*
51.650 (3,12} 17.007 (4,20)*
1.067 (4,12) 0.935 (5,20)
1.251 (12,40) 3.769 {20,000)*

31.626 éa,lzg* 14,449 4.20;*
2.265 . (4,12 2.268 5,20

3.366 (12,40)* 8,182 (20,60)%

47.174 53.12;* 14,469 {4,20;*
6.697 4,12)* 2.183 5,20

5.036 (12,40)* 15,565 (20,60)*
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ANALYSIS OF VARIANCE (FACTORIAL DESIGN)

STORM 1 SAMPLE

Concentration
‘Time
Time/Conc.
Interaction

STORM 2 SAMPLE

Concentration

Time

Time/Conc,
Interaction

STORM 2 SAMPLE

Concentration

Time

Time/Conc.
Interaction

STORM 3 SAMPLE

Concentration

Tine

Time/Conc.,
Interaction

STORM 3 SAMPLE

Concentration
Tine
Time/Conc.
Interaction

*Significant

LOS ANGELES 1976-77 (Continued)

Between Treatments

F Ratio

28.952
4,491

2.479

z

40.772
9.045%

3.009

40,760
3.392

2.652

(d.f.)

54,16)*
4,16)*

(16,50)*

(4.16}%
(4,16)*

{16,50)*

{4.]6)*
4,16)*

{16.6)*

1T {unfiltered)

109.32]
2.287

19.914

1 (filtered)

234.494
2.701

16.615

54,]2)*
3,12)

{12,40)*

4.]2}*
3,12

(12,40)

173

F Ratio (Degrees of Freedom)

Between Treatments
and Control

F Ratio (d.f.)
12,881 (5,25)%
2.477  {5.25)

5.506  (25,72)%
14.061  (5,25)%
3.560 (5,25}
8.731 (25,72)*
15.734 5,25)*
3.093 5,25)%
7.626  (25,72)*
14,271 (5,20)%
4.562 (4,20}
181,702 (20,40)%
15,130  (5,20)*
4,702 {4,20)%
306.164  (20,60)*



ANALYSIS OF VARIANCE (FACTORIAL DESIGN)
' LOS ANGELES_1976-77 (Continued)

F Ratia (Degreeé of Freedom)

Between Treatments Between Treatments
' and Control

F Ratig. (d.f.) F Ratio (d.f.)
STORM 3 SAMPLE 2 {unfiltered)

Concentration 42.965 (4,12Y*  11.905 (5,20)*

Time 3.085 (3,12) 3.080 (4,20)*
Time/Conc. ) )
Interaction 3.519 (12,40)* 13,955 (20,60)*

STORH 3 SAMPLE 2-(filtered)

Concentration 16.570. (4,12)* 8.626 55,20)*
Time “0.639 (3,12 1.379 4,20)
Time/Conc,

(12,40)* 34,937 (20.50)*

Interaction - 17.427-

STORM 3 SAHPLE 6 (unfiltered)

Loncentration 50.496 §4,12)* 12,497 B,20)*
Time 1.773 3,12) ~ 2.747 4,20}
Time/Conc. .
Interaction 14.894 - - (12,40)* 65,757 {(20,60)*
STURM 3 SAMPLE 6 (filtered)
Concentration 170,614 (4,12)* 14.893 {5,20)*
Time ¢.078 (3,12) 3.669 (4,20)*
Time/Conc,
Interaction 4,209 - (12,40)* 54,933 (20,60)*

*Significant




ANALYSIS OF VARIANCE (FACTORIAL DESIGN)
LOS ANGELES 1877-78

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
and Control

F Ratig gd.f.! F Ratio (d.f.)

STORM 1 SAMPLE 1

Concentration 53.573 {3,12)* 15,856 (4,20)*
Time 6,137 (4,12)% 2.576 (5,20)
Time/Conc, .

Interaction 3.235 (12,40)}* 11.218 (20,60)*

STORM 1 SAMPLE 2

Concentration 41.034 (3,12)*  15.977 (4,20)%

Time . 10.740 (4,712)* 6.875 {5,20)*

Time/Conc. .
Interaction 4,398 {12,40)* 18.806 {20,60)*

STORM 1 SAMPLE 3
Concentration 51.674 53.12;* 17.205 ?4.20)*

Time 3.625 d,72)% 3.332 5,20)*
Time/Conc.,
"~ Interaction 3.601 (12,40)* 12,908 {20,60)*
*3ignificant
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ANALYSIS OF VARIANCE (FACTORIAL DESIGN)

Concentration
Time
Conc/Time
Interaction
Samples
Conc/Sampte
Interaction
Time/Sample

Interaction

Combined
Interaction

Concentration

Time
Conc/Time
Interaction
Samples
Conc/Sample
Interaction
Time/Sample
Interaction
Combined
Interaction

*Significant

LOS _ANGELES 1976-77

F Ratio (Degrees of Freedom)

Between Treatments

Between Treatments

and Control

F Ratio {d.f.)  F-Ratio (d.f.)
STORM 1
59.854  (3,17)* 16.804 (4,25)*
4.163  {4,17)*  1.555  (5.23)
6.468  (12,200)* 37.757 (20,300)*
1.806  (4,17) 1.672  (4,21)
8.296 (12,200)* 9.036 (16,300)*
5.146. © (16,200)* 5.745  (20,300)*
2.302  (48,200)* 2.742 (80,300)*
STORM 2
56,865 (4.9;* 16,107 fs,asg*
{6,733 (4,9)* 2.914 5,26) %
3.428  (16,150)* 15.436 Ezsles)*
2.844.  (2,7) 2.485 \1)
3.501  (8,50)*  3.947  (10,216)*
3.888  (8,150)* 4,318 (10}216)*
2,235 (32,150)* 2.367
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ANALYSIS OF VARIANCE {FACTORIAL DESIGN)
' LOS ANGELES 1976-77

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
‘ and Control
F Ratio (d.f.) F Ratio (dof.)

STORM 3 SAMPLE 1 - Unfiltered vs. Filtered

Concentration 343.742 (4,4)* 15.366 (5,19)*
Time ‘ 3.094 (3,6) 4,729 (4,20)*
Conc/Time

Interaction 25,387 12,80)* 440.677 {20,120}
Samples o 0.172 T,1) 0.187 {1,1)
Conc/Sampie

Interaction 2.924 (4,80)* 2.827 (5,120)*
Time/Sample

Interaction - 12.083 (3,80)* 11.359 {4,120)*
Combined

Interaction 12.093 (12,80)* 11.513 (20,120} *

STORM 3 SAMPLE 2 ~ Unfiltered vs, Filtered

Concentration 1%.587 4,5;* 9.456 (5,10)*
Time 0.566 3,4 1.916 (4,15)
Conc/Time

Interaction 10,390 f]Z.SO)* 35,863 20,720)*
Samplas . 0.386 1,4} 0.412 1,5)
Conc/Sample , ‘

Interaction 16.744 {4,80}* 16.421 {5,12)%*
Time/Sample

. Intaraction 12.857 (3,80)* 12.594 (4,720)*

Combined

Interaction 7.215 (]2.80)* 8,002 (20,120} *
*3ignificant
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ANALYSTS OF VARIANCE (FACTORIAL DESIGN)
1.0S ANGELES 1976-77

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
. . and Control
F Ratiao (d.f.) F Ratio (d.f.)

STORM 3 SAMPLE 6 -'Unfiltered vs. Filtered

Concentration 116,778 (4,3)* 14.385 {5,20)«

Time : 0.951 (3,2) 3.198 (4,20)*
Cong/Time

Interaction 9.546 {12,80)* 110.798 (20,120} *
~Samples 0.185 {1,3) .o 0.212 (1,3)
Conc/Sample

Interaction 13.444 (4,80} * 13.048 (5,120)*
Time/Sampie - :

Interaction - - 15.144. (3,80)% 14.419 {4,120)*
Combined

Interaction © 10,385 {12,80)* 10.730 (20,120)*

STORM 3 ‘

Concentration = 20.426 54,8;* 9.249 {5.25;*
Time 2,836 3,4 3.478 4,22)*
cone/Time

Interaction 6,565 512.]20)* 90.088 220.180)*
Samples 3.8560 2,9) 3.002 2,12}
Conc/Sample

Interaction 57,003 {(B,120)* 64.063 (10,180} *
Time/Sample . ‘ :

Interaction 10,153 {6,120} 24,112 (8,180)*
Combined

Interaction 6.664 (24,120}* 10,382 {40,180)*

*Significant
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ANALYSIS

Concentration
Time - .
Conc/Time
Interaction
Samples
Conc/Sample
Interaction
- Time/Sample
Interactiaon
Combined
interaction

*Significant

a

OF VARIANCE {FACTORIAL DESIGN)
LOS ANGELES 1977-78

F Ratio (Degrees of Freedom)
Between Treatments Batween Treatments
" and Contral
F Ratio “f{d. f.) F Ratio (d.f.)

9,230 (3,7)* 7.660 (4,17)*
6.902 (4,12)* 3.949 (5,20}

5.758  {12,120)* 29.046  (20,180)*
6.161  (2,7) 0.175  (2,8)

44,258  (6,120)* 41.950  (8,180)*
4.546  (8,120)* 4.663  (10,180)*
2.276 (23,120})* 3.980 {40,180)*
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ANALYSTS OF VARIANCE (FACTORIAL DESIGN)

SLOPE 1 SAMPLE

Concentration

Time

Time/Conc.
Interaction

SLOPE 2 SAMPLE
Concentration

Tine
Time/Conc.

. Interaction

SLOPE 1 SAMPLE

Concentration

Time

Time/Conc.
Interaction

SLOPE 1 SAMPLE

Concentration

Time

Time/Conc.,
Interaction

SLOPE 2 SAMPLE

Concentration

Time

Time/Conc,
Interaction

SLOPE 2 SAMPLE

Concentration

Time

Time/Conc.
Interaction

*Significant

SLOPES

)

. ‘ F Ratio {Degrees of Freedom)

Between Treatments HBetween Treatments
. and Control
F_Ratio (d.f.) . F Ratieo (d.f.)
1 {(unfiltered)
3.779 (3,12)+ 3.232 {a,20)%*
2.529 {4,12) . 2,202 {5,20)
4,913 {(12,40)* 5.934 (20,60)*
1 {unfiltered)
6.129 (3,12)%  4.25] (4,20)%
11.505 {a,12)* 6.545 (5,20}*
3,883  (12,40)*  7.441  {20,60)*
2 {unfiltered)
0,465 {3,6) 3.659 4,20)*
31.092 (2,6)* 12,730 3,12)*
1.947 {6,24) B.402 (12,40)*
2 (filtered) _
1.293 (3,6) 1.288 (4,12}
2,986 (2,6) 2.717 (3,12
1.254 (6,24) 1.462 (12,40)
2 (unfiltered)
 23.348 {3,6)* 5,065 (4,12}
22.415 (2,6} 5.011 (3,12}
1.108 (6,24) 5.270 {12,40)*
2 (filtered)
" 0.568  (3,6) 1.789  (4,12)
0.033 {2,6) 2,302 {3,12)
»248) 6.007 (12,40)*

5.762 (6
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ANALYSIS OF VARIANCE (FACTOR;AL DESIGN).
SLOPE T AMND 2 - SAMPLE 1

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
and Control
F Ratio (d.f.) F Ratio (d.f.)

~Concentration 1.717 (3,4 1.12¢0 (4,5)
Tine 1.273 (4,4 1.073 (5,6)
Conc/Time
Interactioh 4.4976 {12,80)* 8.093 (20,120)*
Samples- . 4.036 (1,6) 3.096 (1,7) :
. Conc/Sample
Interaction 15.486 (3,80)* 25,065 {(4,120)*
Time/Sample . .
Interaction 29.75] (4,80})* 35,311 {5,120)*
Combined '

Interaction 3.421 (12,80)* 5.866 (20,120)*

SLOPE 1 AND 2 (Unfiltered vs, Filtered)

Concentration 0.595 3,3} 1.369 (4,5;
Time 2.483 242 2.052 . (3.4
Conc/Time :

Interaction 1.667 (6,48) 4,637 212,80)*
Sampies 8,439 (1,2) 3.768 1,4)
Conc/Sample

Interaction 1.606 {3,48) 8.043 {4,80)*
Time/Samptle ‘

Interaction 12.064 {2,48)* 22,345 (3,80)*
Combined

Interaction 1.274 (6,48) 2.626 {(12,80)*

*Significant
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ANALYSIS OF VARIANCE (FACTORIAL DESIGH)
SLOPE 2 SAMPLE 2 (Unfiltered vs. Filtered)

F Ratio (Degrees of Freedom)

Between Treatments Between Treatments
and Control

F Ratio  (d.f.) F Ratio (d.f.)

Concentratian ‘0.818 (3,3) . 1.270 24,4)
Time 0.952 {2.2) 1.963 3,3)
Conc/Time . . ‘

Interaction : 2.881 (6,48)* 5.726 {(12,80)*
Samples : 0.169 (1,4) 0.197 (1,5)
Conc/Sample o .

Interaction - 18.443% (3,48)* 17.615 (4,80)*
Time/Sample :

Interction 15.277 (2,48)* 14.156 (3,80)*
Combined _ B

Interaction . 3,131 (6,48)* 5.415% (12,80)*

SLOPE 1 AND 2 SAMPLE 2 (Unfiltered)

Concentration 0.663 3,4; 1.592 (4,4;
Time 0,263 2,2 0.817 (3,3
Conc/Time o

Interaction 2,234 55,48) 6.775 {12,80)*
Samples 1.471 1+3) 1.364 1,4)
Conc/Sample K

Interaction - 15.6580 (3,48)* 22.204 (4,80)*
Time/Sample '

Interaction 67.087 (2,48)* 73,024 {3,80)*
Combined -

‘Interaction 0.815 (6,48) 6.873 (12,80)*

*Significant




APPENDIX ¢

Bioassay Results
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1976=77 PLACERVILLE
STORM 2 SAMPLE 1 - Unfiltered

' Alga1 Assay: Counts/Minute

Hours
Treatment' = 24 48 72 96, 120
Control . X  4435,0 5663.7 7282.3 8312.7
5 493,3 160.4 1111 173.4
W14 X 4018.7*  4722.0* 5801.0*  7466.3%
3 126.2 777.9 213.5 199.3
1% X 3719.7%*  3851,7* 6678.0* 9451.3
5 305.6 541.5 309.2 1439,3
5% X 2262.7* 2889.0 3788.3 6048,9
s 529.5 1113.,5 ' 1936.3 1037.9
104 X 1777.3%  2516.7* 2799.3*  3753.0%*
g 475.1 414,5 1139.6 - 1058.1
STORM 2 SAMPLE 1 - Filtered
Control’ X  4435.0  £663.7 7282,.3  B312.7
s 493,3 160, 4 111.1 173.4
A% X  3572.0 4338,7* §722.3*  B616.3*
5 58.6 433.6 408.6 295.8
1% X  3828.3 4581.0 5940.,0 7756,7
5 499,7 ‘882.6 _ 1619.56 1023.4
5% X 2484.0*  3175.3*% ° 4310,3 6537.3*
5 270.0  379.4 1536.6 383.3
10% X 1756.0%  2170,3* 3604.0  5467.0%
5 326.7 581,2 1300.4 137.4

T o= Significant difference from control at 95% confidence level
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1976-77 PLACERVILLE
STORM 2 SAMPLE 2 - Unfiltered

Algal Assay: Counts/Minute

Hours
Treatment =~ 24 48 72 96 120
Control X 4214.7 5103.0 ' 7294.0 8098, 7
s 345.2 73.5 726.2 391.9
1% X 4419.3 5836,7 ' 7216.7 8341.0
s 607.8 630.9 1031.1 309.3
1% X 4496,3 6195,7* . 7002.7 8B45,0%
s 457.8 306.3 324.9  210.1
5% X 3097.3% 5358.0 7957.714615.3*
, ‘ s 195.4  550.7 511.2 159,5
10% . X 2045.7*  32719.0* 4099.0 7794.3
5 165.4 21,4 810.8 720.6
STORM 2 SAMPLE 1 - Filtered
Controtl X 4217.7 5103.0 .. 7294.0 8098,7
5 345,2 73.5 726.2 391.9
% X 4444,3 4950,.3 7149,0 8881.7
§ 410,0 720.4 ‘ 801.1 899,9
1% X 4401.3  5309.0 ‘ 7791.7  11330.0%
5 242.4 3gd.8 1427,5 221.6
5% X 3431.7% 4995,7 ' 1427.5% 12295,3+
s 129,6 1043.7 : 736.5 3169,7
104 X 3563, 0% 5299,7% 10720, 3*
5

420,9 617 380,7

* = Significant difference from control at 95% confidence level
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1976-77 PLACERVILLE
STORM 2 SAMPLE 6 - Unfiltered

Algal Assay: Counts/Minute

Hours
Treatment -24 48 72 96 120
Control X 4214.7 5103.0 7294.,0 8098.7
s . 345,2 73.5 726.2 391.9
1% X 4408.0 6417.7* 7895.3  10550.0%
N 5 194.8 272.3 498.3 609.8
1% X . 4238.7 5823, 0% . 7913.7  10209.0%
s 100.9 281.8 ‘ 688.4 279.1
5% - ¥ 3850.7%  4a32.7% ' 7824.7  11835.0%
s 115.7 108.1 . © 381.6 1147.5
104 X 3272.7*  4350.3* 6390,7 9121.0*
s 513.7 129.9 " 446,2 124,3
STORM 2 SAMPLE 10 - Unfiltered
Control X .4214.7  5103.0 . : 7294.0  8098.7
s 345,2 73.5 726.2 391.,9
% X 4242,0 6334, 0% 7732,3 9901, 7+
s 172.7 216.6 925,1 98.0
1% % 4000.0  6003.3*% . 7707.7  10315.7%
7 5 27.7 100.7 427.5 319.1
5% X 4119.0  5174.3 ' 8286.7 11939.0%
s 153.0 386,2 524.3 779.2
0% X 2942.0%  4067,3% 5077.0* 9806.3
s - 76.4 107.8 . 88.3 192.5

* = Significant differance from control at 95% cenfidence lavel
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1976-77 PLACERVILLE
STORM 3 SAMPLE 1 - Unfiltered

Algal Assay: Counts/Minute

Hours
Treatment - 24 48 7z 96 120
Control X 2849.3 4494,3 4323.0 4608,7
. 5 89.9 52,7 171.1 810.3
.12 X 2672.0 2932.0%  7386.0 6356.3*
5 45,0 184.0 1324.0 356.1
S x 2623.0%  4130.0 5774.5 6635,0%
s 45,1 364.6 610.2  864.1
5% I 2108.0%  4565.0 6635.0% §712.0%
' 3 30.6 91.6 86.4 63.6
10% x 1564.0%  4453.0 5901.0* 6386.0%
_ 5 123,1 404,5 123,0 459,6
STORM 3 SAMPLE 5 - Unfiltered
Control % 2849,3 4494, 3 4323.0 4608,7
5 99,9 52.7 - 171.1 810.3
1% X 24740 3043.0 4430,5 ° 4024.5
5 240.,0 313.7 221.3 34,6
14 * 2539.0 3030.0 4962,0* 5217.0
5 188,2 26.2 347,2 479.4
5% X 2911.0 3784.0*  6600.5% 9117.5%
5 431,9 541.6 129.8 248.6
10% X 2591.7 6725.3* $262,0% 6692, 5%
g

989%,2 157,9 387.5 221.,3

* = Significant diffarence from control at 952 confidence level
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1976-77 PLACERVILLE
STORM 3 SAMPLE 8 - Unfiltered

" Algal Assay: Counts/Minute

N Hours
JTreatment 24 3 48 ‘72 96 l20
Control = X - 2386.7 4051.7 4083.3  4003.7
s 168.0 230.0 -
4 k3 2330,7 4215,3 6336.0 4645,0
: s 76.1 359,2 256.2 86.6
%X '2786.0  3992.3  4950.5  6108.3
: A 269.9 227.9 34,6 312.9
5% Ed 2607.7 ~ 4559,3  6064.0  8173.0
s o 175.8 31,8 . 207.9 868.3
102 X ©2119.0  7429.0% 6817.0  7551.7
s 27.6 656.9 387.0 179.7
STORM 3 SAMPLE 5 - Unfiltered.
Control X 2849.3  4494.3  4323.0 ©  4608.7
5 99.9 52.7 171.1 810,3
% X 2472,0  3043.0%  4430.5  4024.5
: s 240,0 313.7 - 221.3 34.6
14 X 2539.0 3030.0*%  4962,0* 5217,0*
5 188.3 26,2 347.2 479.4
5% % 2911.0 3784.0 6600.5% §117,5%
s ©431.,9 541,6 129,8 248, 6
10% x 2581, 7 6725.3* 6262.0% 6692,5%
8

289,2 157.9 387.5" - 221.3

* = Stgnifiqant difference from control at 95% confidence lavel
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1976-77 PLACERVILLE
STORM. 3 SAMPLE 10 ~ Unfiltered

Algal Assay: Counts/Minute

) Hours
Treatment 24 48 72 . 86 . 320
Contral X 2386.7 4051.7 4683.3 ©  4403.7
s 168.0 230.0 605.8 231.5
W% X 2399.,5 3132.3* 3767.3 4562.3
5 251.0 311,1 407,86 747.5
1% x 2691.5 3179.3* 52B6.0*  5446.3
s 365.6 77.4 504.9 1107.7
5% X 2522,5 3865.0 4888.3 5297.3
5 67.2 389,8 511.9 578.1
10% X 2110.5 7180.3* 5892.0%  6503,0%
s 222.7 203.3 561.4 879.6
1976~77 WALNUT CREEK
STORM 1 SAMPLE 2 - Unfiltered
Control X 12734.7 13073.7 12503.5 10899.3
5. 674.9 775.6 274,2 1674.3
1% N 12661.7 12072.7 12559,7  12270.0
: s 1897.5 1695,9 370.1 682,6
1% X 13458.0 12764.7 12997,0 - 12239,0
s 1861.5 1018.1 439,2 897.8
10% X 11965.7 14359.3  15019.7 14161.3
5 2006.9 1236.0 1444 ,1 2039,3

* = Significant from controls
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Treatment

Control
.01%
1%

104

Control
+01%
A%

1%

103

@ x| vx] o

w x|

nx] »xf wx]l wx

n oy

'1976-77 WALNUT CREEK

STORM 1 SAMPLE & - Unfiltered

Algal Assay: Counts/Minute

24 48

12734.7
674.9

13346.3
1220.3

13235.3*
2079.6

13698.0
2143.8

STORM 2 SAMPLE 2 ~ Unfiltered

11287.3
1986. 6

10445.3
661.4

11704.7
1487.5

‘12566.3
1037.4

7860.0
55.6

*Significant from controls
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Hours
iz

13073.7
775.6

12864, 3
1417.9

11241.3*
357.1

16189.0
1822.1

14733, 0%
766.3

9656.0
139.3

96

12503.3 .

274.2

13158.0

1681.5
12222.0

1571.2 -

17547.0

308.0

11675.3
1439.1

10016.7

501,2

12669.0

3406.9

13008.0
1858.1

11806.,0
1932.1

120

10899, 3
1674.2

11242.7
329.2

11997.3
239,8

17647, 3%
1697.0

13518.3
321.0

12828.0
1862.9

13440.0
952.5

14966.3
940.7

13567.0
1576.4



1976-77 WALNUT CREEK
STORM 3 SAMPLE 3 - Unfiltered

Algal Assay: Counts/Minute
Hours
Ireatment 24 a8 . 7z - 86 ' 120

Control . X  6281.3 5787.3 5544.0 5671.3 6028.7
‘ s 421.7 686.9 396.3 48.9 93.8

.01% X 5953,7 5921.3 7234.7  7348,0%  8271.7+
s 106.5 197.0 103141 137.8  292.1

1% X 5634,0 5748.0 6251.0 7146.0%  8704.3*
5 223.4 83.1 103,49 185.9 336.8

1% X  5753.7 6038.0 ~ 6688.3* 6507,3 7815,0*
5 236,2 349.7 466,4 357.3 158.9

10% X 4067.3%  3826,3% 4257.0%  §212.3* 7256, 3%
s 117.7 109,1 109.0 102.8 322,1

'STORM 3 _SAMPLE B ~ Unfiltered

Contral X 6281,3 §787.3 6544,0  5671.3 6028,7
s 421.7 686.,9 396,3 48,9 92,8

W01% X B055.0%  5206.7  6415.3% 7251, 3% 7765, 3%
s 186.7 213,56 221.5 233.2 400,
% X . 4696,0% 6330.3 6063.3 6715.7*  7675.0
s 95,1 107.2 158,13 208.3 705.3

1% X 5079.3* 5920.0 6683.0% 6809.3*% 8003, 3*
s . 473.0 163, 4 401,2 260.5 182,0

10% X 3877,3*  4484,7 5598, 3 6949,0%*  B700,0%

] 94.9 60.0 314.9 128.7 227.0

* = Significant from controls
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1976-77 WALNUT CREEK

STORM 2 SAMPLE 5 - Unfiltered
Algal Assay: Counts/Minute

Hours
Treatment - 24 “ﬁg iz
Control X "11287.3  11811.3
s 1986.6 = 1515.5
.01% X . 12019.0  13578.7
o s 590.3 - - 283.6
W% x 11972.7 12860.3
i s 1501.4 890.9
14 X 11643.0 13968.7
. s 2072.7 . v678.2
10% x 5481.7* 9450.0
, s 76.9 106.6
STORM_3 SAMPLE 1.~ Unfiltered
Control X 6281.3 5787, 3 5544,0
_ 5 421.7 686.9 396.3
01 X 5618,7 5588, 3 6079.3
5 63-0 ]]3;0 37]-3
% % 5321.0%  6028.0 6062, 3
: 5 130.6 196.4 133.7
1% X 5618.3 . 5334.0 6373.0%
_ s 31,5 215.56 184.3
105 X 3165.3*  3317.0%  §291.7
: 5 55.1 . 19,1 73.9

* = Significant from controls

192

9§

11575

1439,

15387.
243,

12180.
1519.

- 15777.3%
1490.8 .
10962,

208,

5671.
© 48,

4926.8% -
177,

6804,0%
123,

6997,0%
221,

7331,0%
151.9

3
2

7
6

0

5

3

2

3
9

7

4

8

120

13518.3
321.0

1431¢.0
729.2

14453.0
813.1

18109, 7%
1018.8

16363.0%*
249,3

6028.7
92.8

77208.7%
437.3

8215.3*
475.5

7876.3%
162.7

- 6334.0 .

215.6



1976~77 WALNUT CREEK
STORM 3 SAMPLE 15- Unfiltered

Algal Assay: Counts/Minute

Haours
Tréatment 24 48 12 86

Control X  6281.3 5787.3 5544,0 5671.3
5 421.7 686.9 396.3 48,9
L.01% X 5824.0 5623,7 7347.0%  7737.0%

s 1253.7 483.4 704.9 157.8
Y X  5631.0 7231.0 7352,0%  7112.0%

: s 943,5 152.4 6523.2 139.6
1% X  6025.3 6668.3 7304.0*  7671.7

s 198.4 244,9 487.4 969,3
10% X 2760.7%  4355,3%  §697,0% 7198.7*

$ 214.9 476.1 68,1 222.2

1977-78 WALRUT CREEK
STORM 4 SAMPLE 1 - Unfiltered

" Control X 3023.7 2690,0 3067.3 5863, 0
5 232,0 209.4 16.2 178.6

L% X 3430.0 2679,0 3294,0 5898, 0

5 24,7 C 47,7 244.9 650.,9
1% ¥ 2730.0 2763.0 3638.0%  §726.7*

8 3.2 215,5 111.7 391.1
5% X 2496.0%  3336,0% 4464,0% 7610.0%

s 149.0 349,9 202.4 885,0
©10% X 2242,0* 2959,0%  4454.3%  7940.3%

5 175.6 245,7 257.7 535,9

* = Significant from controls
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120

6028.7
92.8

8212.0
969.9

6281.0

493.9

6800.3
683.0

7es2,3*
287.7

3176.7
161.4

3659.0*
167.1

3958.0*
36.8

" 5354,0%

512.7

5980, 3%
200.5



1976

-77 WALNUT CREEK

STORHM 4 SAMPLE 8 - Unfiltered

Algal Assay: Counts/Minute

_ Hours
48 72 L1
2690.0 3067.3 5863.0
209.4 16.2 178.6
2680.3 2917.7 6499.7
508.9 212.8 926.0

3336.0  3696.3  7555.7
784.6 825.5  1156.7

3853.7* 4553.0%*  8302.3%
394,9 102.3 688, 3

3270.3%  4705.3* 8914.0*
101.3 269.5 900.7

Treatment 24
control - X 3023.7
: 5 232.0
1% X 2774.7
s 458,2
1% X 3095.0
s 161.6
5% X 3074.7
5 174.1
10% X  2683.3
5 169.2
STORM 4
Control X 2961.3
s ) 9.8
% X 2784.0
6474
1% X 3153.3
‘ 5 235.6
5% X  2875.7
$ 360.8
0% X 1963.0%
S 201.,0

*'= Significant from ¢

SAMPLE 11 - Unfiltered

2575.7 3127.0 7017.7

234.2 154,7 501.3
3124.3 3265.7 6363.0
339.8 79.8 265,2
3103. 0% 3675.3 8009.7
278.9 534.0 54,0

- 3361.0* 4434,7* 9337.0*
65.3 151.4 289.4
2403,3 3254.3 7030.7
38.6 137.7 132.0

ontrols

194

o
Ian]
o

|

—
ono~J
-

3119.0
439.6

3931.0%*
163.6

5726.7%

330.7

6787.3*
568.8

3542.3
38.3

3610.3
745.6.

4642.0
872.9

5195%.0
jaz.s

4766.7%
387.2



1977-78 WALNUT *CREEK
STORM 4 SAMPLE 13 - Unfiltered

Algal Assay: Counts/Minute

~ Hours )
Treatment 24 48 12 86 120 -
Control X 2961.3 2575.7  2127.0 7017.7 3542.3
: s 9.8 234,5 154,7 501.3 38,2
1% X 2542.0 2571.3 2697.0  5789.,7 3100.0
. s~ 488,8 272,2 494,3  883.6 730.2
1% X 2763.7 2945,3 4038,0* 8004.0*  4459.0
s 391.0 283.0 421.5 187.4  510.1
5% X 2230,0% 2982.0 4320,0* B180.0%*  5974.7%
5 286.4 333.9 - 384,3 257.5 1303.0
10% X 1623.0% . 1751.3%  2625.3*  5671.5% 4014, 7+
s 100.9 30,4 200.4 498,5 159.,3
1976-77 LOS ANGELES
STORM 1 SAMPLE 1 - Unfiltered
Control X 6281.3 5787.3 5544,0 5671.3 5497.0
5 421.9  686.9 396,3 48,9 171.0
L01% % 6378.3 6152,3 5595, 3 6194,7 6638. 3%
5 288,1 407.6 ‘2801 295.6 396.2
14 X  5952,3 5761,3 5959, 3 5683.7 5655.7
§ - 35,5 352.4 254,0 117,2 223,86
1% X 4260.3*%  4135,0 5749,7 5183.3% 6394,0
$ 181.7 131.0 153,7 123.9 474,9
10% X 1188.3%  1036.7%  1713.0% 1580.7%  1787.0%
$ 41.3 66.0 39,4 48,0 57.7

* = Significant from controls
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1976=-77 LOS ANGELES
STORM 1 SAMPLE 5 - Unfiltered

Algal Assay: Counts/Minute -

Hours
Treatment 24 a8 72 96 120
Control X .6281.3 . 5787.3 5544,0 5671.3 5497.0
s .421.9 - 685.9 396.3 48,9 171.9
L01% X 5748.3 5780.3 7183.7 5883.0 6433,7%
s 80.8 307.4 917.3 568,8 122.6
3% X 6239.7 5811.7 5677.0 5520.0 6715,0%
s 168,7 274.8 483,1 634,4 126.8
1% "X 3929.3*% - 5022,7 7653.0* ~ 5765.0 - 6111.0
5 489.3 411.6 - 478.2 1087.0 978.4
10% - X T464.3*  1680.0%  2026.0% 1772.7* 1612.7*
: 5 ‘87.4 . 164.9 198,5 191.7 - 128.7
STORM 1 SAMPLE 6 =~ Unfiltered
Control X 5521.7 6295, 7 6838.0 7055.0 6777.3
5 483,3 243,3 209,7 421.4 238.5
L0138 X 5579.7 5710.3 6743,0 5917.0*  6333.3
5 544,8 499,49 778.4 443.4 629,56
W12 X  5805.0 6184.0 7253.3 65484,7 6792.0
5 966.8 822.8 1483,7 1106.1 220.9
12 X 4942,7 6604,7 7868.0 7967.0 8652.3
5 506.2 - 648.4 628,8 1208.6 975,1
10% X 1774.0% © 2229.7%  3734%3*  3940.0%  2521.0%
s 47,3 512.2 160.4 221.4 246,

* = Significant from controls
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1976-77 LOS ANGELES
STORM 1 SAMPLE 7 - Unfiltered

Algal Assay: Counts/Minute

Hours
Treatment 24 48 72z

Controi % 5521.7 6295.7  6838.0
5 483.3 243.4 209,7
L01% X 5052.6 5621.3* 5179,7*

s 459,1 164.6 240.8

% X 5482.0 5489.,7 5983,0

s 50,8 695.3 532.0
1% X 4671.0 4820.7*  5636,0%

s 367.7 304.3 250.8
10% X 1639.7%  1791,0%  2738.0%

‘5 54,4 108.1 112.0

STORM 1 SAMPLE 10 ~ Unfiltered

Control X 6281.3 5787.3 5544,0
5 421.9 686,90 396.3

L01% % 5217.3*%  £385.0 6308.0

5 266.7 380.7 422,9
A% X 5708.7 6809,3 6584, 3%

5 730.0 260,5 225.7

1% X 4723.7%  §032.,0 6266.3

) 224,40 227.6 392.8
10% X 2310.0% 2840,0% 2265.3*%

s 42.5 175.8 103.1

'* = Significant from controls

197

96

7055.0
421.4

5751.7
372.9

6630.0
133.1

6830.7
114.8

3268.3*
48.9

5671.3
48.9

6266.0
695.9

7463.0%

Ni.s

71729,3%
665.9

2764.0%
84,0

120

6777.3
238.5

5479.0*
569.9

9193,7*
189.9

6867.0

116.0

3067.7*
24.9

5497.0
171.9

6294.7*
222.4

6632.3*
315.2

7594,7*
461.8

2908.0*
67.8



‘Treatment

Control
 5011 '
1%

1
5%

10%

Cantrol
015
1%

1%

mx] x| wx] nx| »x|

W x|

wx] wx] wx] wx] wx]

w x|

Algal A

 7996-77 LOS ANGELES
STORM 2 SAMPLE 1 - Unfiltered

sgay: Counts/Minute

a8

24
T 945.0 854.3
© 56,6 13,4
©1369.0
203.2
' 1060.0
183.8
1032.3 915.7
53.5 " 88.8
 1598.6 702.3
31.1 61.6
403.3 426.7*
33.9 93.8
STORM 2
945,0 854.3
56.6 13.4
" 858.0°  981.0 .
45,5 107.9
" B78.0 974.3
107.2 64.9
"‘870.3 1058, 3*
69.1 31.0
461,7% 767.7
53,8 88,5
406, 7% 475.7*
22.1 28.0

SAMPLE 2 ~ Unfiltered

*Significant from Control

198

Hours

1678,3

199.4 -

1066.7

525.7*
44.8

1084,7
9.1

1041.7
18.6

1064.7
61.5

919.0
149.7

684.3%
25,7

493.7*
656.4



Treatment

Control
W01%
.i%

1%
5%

10%

Control
L01%
A%

1%
‘5%

10%

*Significant from Control

1676~77 LOS ANGELES

STORM 2 SAMPLE 7 - Unfiltered

Algail Assay:

199

Counts/Minute

Hours
72

1087.3
199.4

1032.3
204.6

924.0
66.5

C1054.7

40.8

7056.7%

100.4

502.7*
59.3

8549.3
207.3

6969.0*
770.8

7678,7%*
265.3

804, 3*
50,1

266.0*
14,5

176.3*
10.0

24 a8
X 945.0 854.3
s 56.6 13.4
x 778.7 943.0
s 96,5 68.1
X 861.0 10%0.0
s 79.8 151.6
X B29,7* 868.3
s 54,8 69.6
X 537.3% 623.7*
s 36.8 55.2
X~ 476.7% 410, 0%
s 73,1 57.5
STORM 3 SAMPLE 1 =~ Unfiitered

* 7588.0
5 1035.9
X £303.0
5 730.7
X 7183.3
$ 261.8
x 793, 6%
8 69.0
X 292.7%
5 16.0
X 188, 3%
5 1.2

96

1084.7
9.1

1161.3
97.9

885.0
186.7

1083.7
11.8

644.7*
73.1

"483.0*
49,3

6689.0
31.1

7922.3
577.8

7484, 0%
182.1

B95.7*
76.5

268.0% .

1.1

167.7*%
- 6.4

8404.0
100.4

8138.3
374.1

10712.7*
245.6

1116.3%
113.2

318,7*
25.8

228,3*
28.4



1976-77 LOS' ANGELES
"+ STORM 3 SAMPLE 1 - Filtered

Algal Assay: Counts/Minute

Hours
Treatment | 249 a8 72 96 120

Control X 7588, 0 8549, 3 6689,0 8404,0
s 1035.9 207.3 “31.1 160.4
1% x 7292,7 7828.7 7163.0  10037.7*

5 S 710.5 641.5 "191,5 254.6
1% X 797.7% 779.0% 882.3* 1100,0*

s 42.4 63.4 54,1 79,3
5% X 3312.3* 370, 0% 364,0% 339.0%*

5 11.9 50.7 46.9 70.9
102 % 213.7* 247, 7% 218.0%  279.3*

s 20,7 52.4 30.8 26.6

STORM_3 SAMPLE 2 - Unfiltered

Control X 6076.7 6633.7 6518.3-  B995.0
s 126.5 ‘850, 1 696.9 701.8

008, X 5015.0  6692,7  6165.7  8363.0

' s 543.1 510, 7 404.4 280.0

% X 6443,7  9275.3 - 6737.0  8599.0

R 5 437.5 1525, 6 326.7  1429.4

1% X 2786.7% 5832.3  6413.7  7833.3

$ 1250.4 ° . 1716.8 662.8 1124.1
59 X 1053,4%  2397,3%  2191,3*  2543.5%

5 91.9 . 106.2 - 104.4 502.8
0% % 113950% 1661.0%  1543.7%  1678.3*

s 152.7 - 189.9 160,1 76.9

*Significant from controls
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1976-77 LOS ANGELES
STORM 3 SAMPLE 2 - Filtered

Algal Assay:- Counts/Minute

Hours
Treatment 24 48 72 %6 120

Control X 6076.7 6633.7 6518.7 8995,0
s 126.5 850.1 696.9 701.8
L01% X 6921.3 6484.3 6403.,3 6107.0%

5 1340,1 213.3 447.6  555.6

12 % 6421.3  6697.2  6107.0  7947.0

s 496.5 773.1 555.6 1290,5
1% X 4520,7* 6221.6 5370, 7 7075.3%

s 326.6 595.0 727.8 861, 4
54 X 1992.0% 2207.0%  2322.0%  3339,3%

5 14.4 239.6 147.5 379.8

104 % 1260.3% 1754.3%  1594.7%  2236.0

s 210.9 266.,0 367.9 356.8

STORM 3 SAMPLE 6 - Unfiltered

Control X 6076.7 -6633.7 5518.3 8993,0
5 126.5 - B850.1 696.9 701.8

L01% X 5274.0% 6949.7  6531.3 10020.3

s 290.9 241.5 353,2 550.5

% X 5819, 7 8480.0%  6855.0 8784.3

5 219.9 25642 249.4 399,2

19 X 3742.0% 4757.7  5614.7  8861.7

5 243,5 204.6 485,0 1115,8
5% X 2138.,0%  2552.0% 2710.7*  2773.7*

s 1371 63.9 59,0 119,41
104 x 1479,7%  1782,0%  2017.7*  1966,3*

s 71.8

36.0 228.4 235.9

*Significant from controls
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Treatment

Control
013
N4

17
5%

102

Control
.

1%

0%

nx] v x| wxi wn

LIS}

v ox] » x| woxl v ox]

m?gl

1976-77 LDS ANGELES

STORM 3 SAMPLE 6 - Filtered

Algal Assay: Counts/Minute

28

48

6076.7
126.5

6222.0

322.4

59294.0

237.8

4585, 7%

370.7

2250.0%
93.2

1777.3%
52.5

Hours
72

6833.7
§50.1

6638.0
396.2

S 6221.7

254,3

5823.7
287.3

2025.7*
63.8

1834.0*
84,0

“1977-78 LOS ANGELES

STORM 1 SAMPLE 1 - Unfiltered

2479.0

130.1

3186.0%

:100.4

3788.7
879.3

1851,7*
222.7

1169.0*
41.0

3444,3
3411

4034.0
524,7

3139.0
166.9

1767.3*
149,0

1019, 7%
19.7

*Eignificant from controls

202

4866.3
500.4

5151.0
318.2

3537.0%
325.9

1503.7%
25.8

946.0*
50.4

95 120
6518.3 8993,0
696.9 701.8
6959.7 9202.0
368.8 625.3
5685.7 8353.0
181.2 . 503.0
4814.3 7317.0%
462,7 447.4
2647.7 3936.7%
92.5 302.4
2002.0 2320.7*
78.0 43.4

11668.0 12053.0
822.5 290.5

13095.3  17280.0
1683.6  6305.9

8940,0* 12196.3

451.1 149.0
4527.0% 5056, 3%
347.0 206.3
2706.0%  2733.0%
616.3 63.5



1977-78 LOS ANGELES

STORM 1 SAMPLE 2 - Unfiltered

Algal Assay:

*Significant from control

Treatment 24 48

Control %  2479.0 3444,3
s 130.1 341.1
.1% X 2219.3 25171, 7%

s B1.7 69.7

1% X 2439,0 2924.0

5 121.6 24,0
5% X 2248.0 2312, 3*

5 205,0 241.6
10% X  1717.3*  1658.0%

s 157.0 177.4
STURM 1 SAMPLE 3 -

Controi X 2479.0 3444,3
5 130.1 341.1

Y X 2490.0 3341.3

s 129,2 146.9
1% X 2484.0 2583, 3*

s 176.7 118.1
5% X 1995,7%* 27790+

s 115.8 205.1
104 ¥ 1515.3*  1760,0%

5 75.9 115.9

203

Counts/Minute

Hours

72 96

4866.3 11668.0
500.4 822.5

3768,0% 9441,3%
149.0 325.6

3653, 3* 9561, 0%
366.4 730.3

2775.7*  6225,3%
206.2 356. 8

1921.3*  4975,5%
7.8 34.6

Unfiltered

4866.3 11668.0

500.4 8§22.5
4390,0 11561.0
165.7 94,8

4082,3 100356.3
193.4 1043.6

3182.3% 7340, 3*
458,7  1097.5

1866, 3* 4798.7*
206.7 127.0

120

12053.0
290.5

10713.7
793.6

11052.0
620.1

7850,3*%
827.6

5310.0%
461.2

12053.0
290.5

11645,3
1063.5

"11645.3

1581.9

8333, 5%
98.3

5855, 3~
290.6



SR L ; T 1977-78 SLOPE 1
- 175778 Assay

. A]ga]IAssay: Counts/Minute

Hours
Treatment 24 48 72 96 120

Control X 2017.0 3391.48 5170.7 12307.0 11667.7
s 78.0 79.6.  651.3 468.2 822.1

2 X 2034.0  2861.3%  3825.3* 9718.7* 104623

s 15804 40.3 482.9 796.2  1141.7
19 %X 2030.3  2760.3* 4136.3 12167.3 14159.0%

s 122.3 205.9 164.0  1021.2 4.7
5% % 2017.0  2741.0  3923.7 12195.0 - 7394.0%

s 319.7 | 404.9 107.5 0 165.2

102 X 2269.3%  3013.3  4978.7 13721.7 14874.0

: s 32.3 413.5 587.0  2005.9  2535.3

1977-78 SLOPE 2

Control X 2017.0 - 3391.0  §170.7 12307.0 11667.7
s o 78.0 79.6 651.3 468.2 822,

1% % 72002.7  2888.3% 4892.0. 11046.7 12503.0

: s 62.0  252.4 - 104.4  1253.8 590. 1
1% ¥ 2091.3  3484.7  6738.0% 17692.3 21454.5

s 111.5 - 154.4 739.8  3263.3  4151.4
5% * - 2022.7 3932,3* 6899.7* 16190.7 22497.3*
s 85,2 187.9 531.5  4068.5  1072.7
0% X 1724.7*  3627.0  6838,0% 15468.0 22621.0*

s 81.5 - 184.7 454.3  2305.3  2841.6

*Significant from control
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Treatment

Cantrol

%

1%

5%

10%

Control

A%

1%

5%

10%

v k] x| x| @]

u1><|

o] e ] o]

n x|

X
-

1977-78 SLOPE 1
1/14/78 Assay - Unfiltered

Algal Assay:

24

2346.3
45,1

1976.3
117.6

2114.0
174.8

19256.3
282.9

2323.7
74.8

1977-78
1/14/778

2346.3

45.1

2322.3
227.3

2850.7
89.5

2301.3
327.9

2134.0
270.5

~*Significant from controls

Counts/Minute
Hours
72

: 16261.0
186.7

*. 5913.2*
4030.9

11195, 3*
1632.6

10643.3
1508.0

10039.7%
2183.9

SLOPE 1

Assay Filtered

'16261.0
186.7

12676.7*
569.1

* 15192.7
‘ 2933.8

14620,0
2004,2

14385.3
2211.3

205

120

16350.0
334.7

9234.3%
2249.,2

6601.3*
622.9

7454.0%
1051.8

8594, 3%
1496.2

16350.0
334.7

14410,3
2682,8

14898,7
2777.8

15933.3
3542.9

16234,3
668,3



Treatment

Controi
1%

1%

“10%

*  Cantrol

1%

noxl VR[] vx] vl

" |

vox] onx oox] o x|

x|

i977-78 sLopE 2

1/14/78 Assay Unfiltered

Aiga] Assay: Cbunts/Minute

1977-78 SLOPE 2

Hours
72

9488.0
587.9

9039.0
190.5

8589.0
750. 5
7139.0*
570.7

5726, 0%
76.2

1/14778 Assay Filtered

*Significant fram_contro]

a s

206

9488.0
587.9

7129,7%

207.1

8883.3
77B.5

9234,0

213.6

7773, 3%
50G4.6

120

7341.,0
660.6

9372.3
1305.5

8586.7
1082.3

6581.3*
748.5

6383.6
84.6

7341.0
660.6

- 5424,0%

268,1

6901.,3
269.4

59017.0%*
603.8

7026,0
912.1



Treatment

Control
o 1%

17

| 5%

- 10%

Treatment

Control
1%
1%
5%

10%

w il KRl w0 %]

w M

Algal Assay:
24 48

X 4435,0 5663, 7
s 493,3 160.4
% 3572,0 4338,7
s 58,6 433,86
X 3828.3 4581,0
8 499,7 - 882,6
X 2484,0 3175.3
s 270,0 379.4
% 1756.0 2170,3
s 326,7 581.2

1876~77 PLACERVILLE
Storm 2 Sample 1 Unfiltered

Algal Assay:

24

4435,0
493,53

4018,7
126.2

3719.7
305.6

2262.7
529.6

1777.3
475,1

1976~77 PLACERVILLE

Counts /Minute

48

5663,7
160.4

4722,0
777.9

3851.7
541.5

2889,0
1113.5

2516.7

414,5

72

Storm 2 Sample ] Filtered

Counts /Minute

207

72

96

7282.,3
111.1

5801.0
213.5

6678,0
309.2

3788.3
1936.3

2799.3
1139.6

96

7282.3
111.1

5722.3
408.6

5940.0
1619,.6

4410.3
1536.6

3604.0

1300.4

120

8312,7
173.4

7466,3
199.3

9451,3
1439.3

6048.9

11037.9

3753.0
1059.1

120

g312,7
173.4

6616,3
295.8

7756.,7
1023.4

6537.3
383.3

5467,0
137.8



Treatment

Control
A%

1%

Treatment

Control
;1%
1%
5%

10%
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1976-77 PLACERVILLE

Storm 2 Sample 2 Unfiltered
Algal Assayvy

24

42147
345.,2

4419.3
607.8

4496,3
457.8

3097.3
195.4

2045.7

165.4 -

®

48

5103.0
73.5

53836.7
630.9

6195,7

306.3
5358.0

550.7

3219.0
21.4

Counts/Minute

Hours

72

'1976-77 PLACERVILLE

Sterm 2 Sample 1 Filtered

Algal Assay: Counts/Minute

_48
5103,90

73.5

4950,3
720.4

5309.0
384,.8

4995,7
1043.,7

'3563,0

420.9

208

Hours
72

926

7294 .0
726,2

7216.7
1031.1

7002.7

324.9

1 7957.7

511.2

4099.0
810.8

96

7294,0

726.2
7149,0

- 801,1

7791.7
1427.5

1427.5

736.5

5299.7
611,7

120

8098.7
39L.9

8341.0
309.3

8845,0
210.1

14615.3

. 159.,5

7794.3
720.6

120

8098.7
391.9

8881.7
899.9

11330.0
221.6

12295.3
319.7

10720.3
¢ 380,7



1976-77 PLACERVILLE
Storm 2 Sample 6 Unfiltered

Algal Assay: Counts/Minute

Hours
Treatment 24 48 72 96 120
Control X 42147 5103.0 . 7294,0 8098.7
s 345.2 73.5 726.2 391.9
1% X 4408,0 6417.7 7895.3 10550,0
5 194.8 272.3 498.3 609.,8
1% x 4238.7 5823.0 - 7913.7 10209.0
5 104,9 281.8 688.4 279.1
5% x 3450,7 - 48327 - 7824 .7 11835.0
8 115.7 108.1 38l1.6 1147.5
10% x 3272.7 4350.3 6390.7 9121.0
-1 513.7 129.9 446,2 ©124.3
1976-77 PLACERVILLE
Storm 2 Sample 10 Unfiltered
Algal Assay: Counts/Minute
Hours :
PTreatment 24 48 72 96 120
Control X 4214,7 5103.0 7294.,0 8098,7
B 345,2 _ 73.5 726,2 391.,9
1% % 4242,0 6334.0 7732.3 9901.7
s 172.7 215.6 . 925.1 98,0
1% X 4000.0  6003,3 7707.7 10315,7
'8 27.7- 100.7 427.5 319,11
5% E3 4119,0 5174.3 8286,7 11939.0
s . 153,0  385.2 524.3 719.2
102 X 2942.0  4067.3 5077.0 9806.3
8 76,4 107.8 : 88.3 192.5

209



S

“771976-77 PLACERVILLE
Storm 3 Sample 1 Unfiltered

Algal Assay: Counts/Minute

cn ' . Hours
Treatment 24 - 48 72 96 120

Control X 2849.3  4494.3  4323.0 4608.7
s 199.9 52,7 171.1 810.3
A X 2672.0 2932.,0 7386.0 6356.3
3 45,0 184,0 1324.0 356.1
1% x 2623.0 4130.0 5774.5 6635.,0
. -8 45,1 364,6 610.2 864.1
5% x 2108.0 4565,0 6635.0 . 6712.0
5 30,6 91.6 86.4 . B63.86
10% X 1564,0 4453.0 5901.0 6386.0
8 123, 404,5 123,0 459,6
1976~77. PLACERVILLE
Storm .3 Sample 5 Unfiltered
Algal Assay: Counts/Minute
- Hours
Treatment 24 48 72 96 120

Control X 2849.3 4494, 3 4323.0 4608.7
_ .8 96,9 52,7 171,1 810.3
1% X 2474.,0 3043,0 4430,5 4024 .5
8 240,0 313.7 221.3 34,6
1% b3 2539.0 3030.0 4962,0 5217.0
5 188.2 26,2 347.2 479.4
5% X 2011.0 3784.0 6600,5 9111.5
s 431.9 541.6 - +129,8 248,6
10% x 259L.7 6725,3 6262,0 6692.5
s 989,2 157.9 387.5 221,3

210



Treatment

Control
1%
1%

5%

10%

Treatment

Control
,l%
1%
5%

- 10%
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. 1976-77 PLACERVILLE
‘Storm 3 Sample

Algal Assay:

24

Unfiltered
Counts/Minute

Hours

48 72
2386,7 4051,7
168.0 230.0
2330.7 4215,3
76.1 359.2
2786.0 3992.3
269,9 227.9
2607.7 4559,3
175.8 31.5
2119,0 7429.0
27.6 656.9

1976-77 PLACERVILLE:

Storm 3 Sample 5 Uafiltered

Algal Assay: Counts/Minute

24

48

2849.3
99.9

2472,0
240,0

2539.0
188.3

2911,0
431.9

2591,7
989,2

211

Hours

72

44943
52,7

3043.0
313.7

3030.0
26,2

3784,0
541.6

6725.3
157,9

96
4083.3

6336.0

256,2

4950.5
34.6

6064.0
207.9

6817.0
387.0

96

4323,0
171.1

4430.5
221.3

4962.0
347.2

6600,5
129.8

6262,0
387.5

120
4003,7
4645,0

86.6
6108,.3

«312.9

8173,0
- 868.3

7551,7
179.7



1976-77 PLACERVILLE
Storm 3 Sample 10 Unfiltered

Algal Assa&: Counts/Minute

. s Hours
Treatment - 24 48 72 96 120

Control X 2386.7  4051.7  4083.3  4403.7
s 168.0 230.0 605,8 231.5
1% b 2399.5 3132.3  3767.3 4562.3
- s 251,0 311.1 407.6 747.5
1% X 2691.5 3179.3  5286.0  5446.3
: s 365.6 77.4 504.9 11067.7
5% X 2522.5  3865.0  4888.3  5297.3
s 67.2 $389.8 511,9 578.1
10% X 2110.5  7180.3  5892.0  6503.0
) 222,7 203.3 561.4 879.6
" 1976-77 WALNUT CREEK
- Storm 1 Sample 2 Unfiltered
Aiéal Assay: Counts/Minute
S Hours
Treatment - 24 48 72 96 120
Control % 12734.7 13073.7 12503.5  10899.3
‘ s 674.9 775.6 274,2 1674,3
0l% 0 X 12661.7 12072.7  12559.7 12270.0
s 1897.5 1695,9 370.1 682.6
1% X 13827.3  11650.3  11966.3 10981.7
s 2207.1 632,2 505.8  1073.3
1% E 13458.0 12764.7  12997.0 12239,0
s 1861.5 1018.1 439,2 897,8
0% % 11969.7 14359.3 15019.7  14161.3
s 2006.9 1236.0 14441 2039, 3

212



Treatment

‘Control
.01%
A%

1%

107

Treatment

Control
+O1%
W 1%
1%

10%

1976-77 WALNUT CREEK
Storm 1 Sample 4 Unfiltered

Algal Assay: Counts/Minute

Hours

24 48 72
% 12734,7  13073.7
s 674.9 775.6
x 13346,.3 12864,3
ph 1220.3 1417.9
£ 13235.3. 11241.3
8 2079.6 357.1
x 175247 17147.3
s 1440.3 343.5
x 13698.0 16189.,0
s 2143.8 1822.1

1976-77 WALNUT CREEK

Storm 2 Sample 2 Unfiltered
Algal Assay: Counts/Minute

) Hours

. 24 48 2
% 11287,3 11811,3
] 1986.6 1515.5
x 10445.3 9841.3
8 661.4 1010,5
X 11704.7 - 12900,7
s 1487.5 1542.3
X 12566,3 14733,0
8 1097.4 766.3
x 7860,0 9656.0
8 55.6 13¢.3

213

96

12503.3
2742

13158.0
1681.5

12222,0
1571.2

16396.0
1436.6

17547.0

308.0

96

11575,3
1439,1

10016, 7

501,2

12669.0
3406,9

13008.0
1858,1

11806,0
1932.1

120

10899.3
" 1674,2

11242,7
329.2

11997.3
239.8

15021,0
. 679.0

17647.3
1697,0

120

13518.3
321.0

12828,
1862,

0

9
13440.0
952,5

14966.3
940,7

13567,0

1574,4



" 1976-77 WALNUT CREEK
Storm 2 Sample 5 -Unfiltered

Algal Assay: Counts/Minute

Hours

Treatment I24 48 72
Control X 11287,3 11811.3
] 1986.6 1515.5
.017% x 12019,0 13578.7
s 590.3 283.6
A% OF 11972.7  12860.3
. 5 1501.4 890,9
w % 11643.0  13968,7
. s 2072.7 1678,2
10% X 5481.7 9450.,0
.8 76,9 106,6
1976-77 WALNUT CREEK
"Storm 3 Sample I Unfiltered
Algal Assay: Counts/Minute
. ‘ Hours
Treatment 24 48 72
Control = X 6281,3 5787.3 5544.,0
s 421.7 686.9 396.3
.01% x 5618.7 5588.3 6079.3
8 - 63,0 113.0 371.3
1% ® 5321.0 6028,0 6062,3
5 130.6 196.4 133.7
1% - x 5618.3 6334.0 6373.0
: s " 31,5 215.6 184.3
10% x 3165.3 3311,0 5291.7
s 55,1 19,1 73.9

214

96

11575.3
1439.2

15387.7
243.6

12180.0
1519.5

15177.3
1490.8

10962.3
205,2

96

5671.3
48,9

4926.8
177.7

6804,0
123.4

6997.,0
221.8

7331.0
151.9

120

13518.3
321.0

14310.0
729.2

14453,0
813.,1

18109,7
1018,8

16363.0
249.3

120

6028,7
92.8

7708.7
437.3

8215.3
475,5

7876.3
162,7

1 6334.0
215.6



Treatment

Control
017,
1%

1%

10%

Treatnment

Control

.01%
1%
1%
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1976-77 WALNUT CREEK
Storm 3 Sample 3 Unfiltered

Algal Assay: Counts/Minute

Hours
24 48 72
6281.3  5787.3  5544.0
421.7 686.9 396.3
5953,7  5921.3  7234.7
106.5 197.0  1031.1
5634.0  5748.0  6251.0
22304 88.1 103.9
5753.7  6038.0  6688.3
236.2 349.7 4665

4067.3 3826.3 4257.0

117,7 109.1 109.0

1976~77 WALNUT CREEK
Storm 3 Sample '8 Unfiltered

Algal Assay: Counts/Minute

Hours
24 - 48 72

6281,3 5787.3  5544.0
421.7  686.9 - 396.3
5055,0 5296,7 6415,3
186,7 213,5 221,5
4696,0 6330.3 6063,3
95,1 107.2 158,3

5079.3 5920,0 6683,0 -
473.0 163.4 401.2

3877.3 4484,7 5598.3
94,9 60,0 314.,9

215

5671.3
48,9

7348.0
137.8

7146,0
185.9

6507.3
357.3

6212.3
102.8

120

6028.7
93.8

8271.7
292,1

8704.3
336,8

7815.0
\158,9

| 7256.3

322.1



Treatment

Control
.01%

| A%
1%

10%

Treatment

Control
W1%
i:1%
5%

10%
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" 1976577 WALNUT CREEK
Storm 3 Samplel5 Unfiltered

Algal Assay: Counts/Minute

Hours

24 48 72 96
6281.3 . 5787.3 . 5544.0  5671.3

421.7 686.9 396.3 48.9
5824.0  5623.7  7347.0  7737.0
1253.7 483.4 704.9  157.8
563L.0 . 7231.0  7352.0  7112.0

943.5 152 4 623.2 139.6
'6025.3  6668.3  7304,0  7671.7

.198.4 244.,9 487.4 969.3

2760.7 4355,3 6697.0 7198.7
214.9 476.1 68.1 222,2

197 -7 WALNUT CREEK
Storm 4 Sample 1 Unfiltered

Algal Assay: Counts/Minute

- . Hours .
24 48 72 96
3023,7  2690.0  3067.3  5863.0
232.0 209.4 16.2 178.6
3430,0  2679.0  3294,0  5898.0
24,7 47.7 244.,9 650.9

2730.0 2763,
31.2 215,

3638,0 6726.7
111.,7 391,1

0
5
2496,0 - 3336,0  4464,0  7610,0
“149.0 349.9

202,4 885,0
2242,0 2959.0 4454.,3 7940.3

175.6 245,7 257.7 535,9

216

120

6028,7
92.8

- 8212.0

969.9

6281.0
493.9

6800.3
683,0

7252.3
297.7

120

3176.7
161.4

3659,0
167.1

3958.0
36.8

5354,0
512.7

5980,3
200,5



Treatment

Control
{l%
A
5%

10%

Treatment

Cotitrol
A%
1%
5%
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1977-78 WALNUT CREEK
" Storm 4 Sample 8 Unfiltered

Algal Assay:

24

3023.,7

232,0

2774.7
458,.2

3095.0
16l.6

3074.7
174.1

2683,3
169.2

1977~78 WALNUT CREEK

Storm 4 Sample 11 Unfiltered
Algal Assay: Counts/Minute

217

Hours
72

3127.0
154,7

96

5863.0
178.6

6499,7
926.0

7555,7
1156.7

8302.3
688.3

B914.0
900,7

Counts/Minute

Hours

48 72
2690.0 3067.3
209.4 16.2
2680.3 - 2917.7
508.9 212.8
3336.0 3696.3
_744.6 825.5
3853,7  4558,0
- 394.9 102.3
3270.3 4705,3
i0l.3 269.5

120

3176.7
161.4

3119.0
439.6

3931.0
163.6

5726.7
330.7

6787.3
568.8



Treatment

Control
1%
1
5%

10%
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Treatment = .

Control
- 0L%
1%

1%

10%
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197778 WALNUT CREEK
Storm -4 Sample 13 Unfiltered

Algal Assay: Counts/Minute

' Hours .
24 48 72 96
1 2961,3 . 2575.7 2127.0 7017.7
9.8 234.5 154.7 501.3
2542.0  2571.3  2697.0  5789.7
488.8 272.2 494.3 883.6
2763.7  2945.3  4038.0 8004.2

391,00 283,0 421.5 187,

2230.0  2982.0  4320.0  8180.0
286.4 33309 384.3 257.5

1623.0  1751.3  2625.3  567L.5
100.9 30.4 200.4 498.5

1976-77 1.0S ANGELES
Storm 1 Sample 1 Unfiltered

Algal Assay: Counts/Minute

. ' Hours

24 48 72 96
" 6281,3 5787.3  5544.0 5671.3
421,9 686,95 396, 3 48,9
6378.3 6152,3 5595,3 6194,7
288,1 407.6 280,1 295,6
5952,3 5761.3 5959,3 5683.7
. 35,5 352.4 254.,0 117.2
4260, 3 4135,0 5749,7 5183,3
181, 7 131.0 153,7 123.9
1188, 3 1036,7 1713.0 1590,7
41,3 66,0 39,4 48,0

218

120

3542,3
38,2

3100.0
730,2

4459,0
510,1

5974,
303,

4014,
159,

L ~J (= R0

120

5497.0
171.0

6638,3
396,2

5655,7
223.6

6394.0
474,9

1787.0.
57.7



Treatment

Control
. 01%
.1%
1%

10%

Treatment

Control
.Oi%
1%
1%

10%

nRl nXl ©xl

w M|

wxl oKl Xl Xl

Hi

w

1976-77 LOS ANGELES
Storm 1 Sample 5 Unfiltered

Alpal Assay: Counts/Minute

Hours

24 48 72 96

6281.3  5787.3  5544.0  5671.3
421.9 686.9 396. 3 48.9
 5748.3 5780.3 7183.7 5883.0
80,8 307.4 917.3 568.8
6239.7  5811.7  5677.0  5520.0
168.7 274.8 483,1 634 .4
3929.3  5022.7 7653.0  5765,0
489.3 411.6 478.2  1087.0

1464,3 1680.0 2026.0 1772.7
87.4 164.9 198.5 191.7

1976-77 LOS ANGELES
Storm 1 Sample 6 Unfiltered

Algal Assay: Counts/Minute

Hours
24 48 72 96
5521,7 6295,7 6838.0 7055,0
483,3 243.3 . 209,7 421.4

5579,7 5710.3 6743,0 5917.0
544,8 499.9 778.4 443.,4
7

1

5805,0 6184.0 7253, 3 6484,
966,8 8232.8 1483.7 1106.
4942,7 6604.7 7868,0 7967.0

506,2 6484 628.8 1208.6
C1774.0 2229,7 3734.3 3940,0
47.3 . 512.2 160.4 221.4

219



e . 1976-77 LOS ANGELES
Storm 1 Sample 7 Unfiltered

Algal Assay: Counts/Minute‘

. Hours
Treatment 24 48 72 96 120
Control X 5521,7 6295,7 6838.0 7055,0 6777.3
s 483.3 243,4 209,7 4214 238.5
.01% X 5052.6  5621.3 5179.7 5751,7 5479,0
g 459.1 T 164.6 240.8 372.9 569,9
1% X 5482,0 . 5489.7 5983.0 6630.0 9193.7
s 50.8 695.3 532.0 133.1 189.9
1% x 4671.0 4820.7 5636.0 6830,7 6867.0
5 367.7 304,3 2508 114,8 116,0
10% % 1639.7 179t.0 - 2738.0 3268,3 °  3067.7
s 564.4 . 108.1 112,0 48,9 24,9
1976-77 LOS ANGELES
‘Storm 1 Sample 10 Unfiltered
Algal Assay: Counts/Minute
s . : Hours
Treatment 24 48 72 96 120

Control X 6281, 3 5787.,3 5544,0 5671.3 5497.0
s 421,9 686,9 396.3 48,9 171.9
L01% X 5217,3 6385,0 6308,0 6266.0 6294,7
8 266,7 380,7 422,9 695,9 2224
1% X 5708.7 6809.3 65843 7463.0 6632.3
8 730,0 260,5 - 225,7 11.5 315.2
1% % 4723.7 5032.0°  6266.3 7729.3 7594,7
5 224.0 227,6 392,8 665,9 461.8
10% % 2310,0 2840.0 2265,3 2764,0 2908,0
8 42,5 175.8 103.1 84,0 67.8

220



Treatment

Control

L01%

1%
1%
5%

10%

Treatment

Control
©L01%
A%
1%
5%

10%
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1976-77 LOS ANGELES

Storm 2 Sample 1 Unfiltered

Algal Assay:

24

945,0
56.6

1032,3
53.5

1598.6
31.1

403.3
33.9

Counts/Minute
’ Hours
48 72
854.3 1087.3
13.4 199.4
1369.0 ©1033.0
403,2 56.8
1060,0 1174.7
183.8 216.5
915.7 900.3
88.8 114.3
702.3 633.7
61.6 68.4
426.7 452,0
93.8 91.0

1976-77 1.0S ANGELES
Storm 2 Sample 2 Unfiltered

Algal Assay: Counts/Minute

24

48

221

Hours
72

1078.3
199.4

1066,7
17.9

96

1084.7
9.1

1041.7
18.6

1064,7
61.5

919.0
149.,7

684.3
25.7

493.7
66.4

96
1084.7

1380,3
139.0

1016.3

112,2

1085,7
86,1

842.0.

89.9

595.3
65,7

120

1015.,0
121.1

12070
71.7

1278.3
208.5

916.3
42,5

'635.3
76.6

516.7
11.7

120



Treatment

Control
L01%
.l%‘

1%
5%

10%

' Treatment

Control
L01%
A

1%
5%

. 10%
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"1976-77 LOS ANGELES
Storm 2 Sample 7 Unfiltered

- iAlgal Assay: Counts/Minute

: Hours

26 48 72 96
945.0 854.3 ° 1087.3  1084.7
56.6 13.4 199.4 9.1
778.7 '943,0 ° 1032,3  1161.3
96,5 68.1 204.6 97.9
861.0  1010.0 924,0 885.0
79.8 151.6 66.5 186.7
829,7  868.3  1054.7 1053,7
54,8 69.6 40,8 41.8
537.3 623.7  705.7 64k, 7
36.8 55.2 100.4 73.1
476.7 410.0 502.7 483,0

73.1 -~ 57.5 59,3 49.3

197677 LOS ANGELES
Storm 3 Sample 1 Unfiltered

Algal Assay: - Counts/Minute

Hours

24 48 72 96
“ 1 7588,0  8549.3  6689.0
1035.9  207.3 3101
6303,.0° 6969.0 7922.3
730.7 770.8 577.8
§ 7183,3 7678.7 7484 ,0
. 261.8 265.3 182.1
7936 804,13 895,7
9.0 50.1 76.5
992.7  265.0 268.0
16.0  14.5 11.1
188,73 176.3 167.7
11.2. 10.0 6.4

222"



1976-77 LOS ANGELES
Storm 3 Sample 1 Filtered

Algal Assay: Counts/Minute

Hours
Treatment _ 24 48 - 72 96 . 120
Control X | 7588.0 8549.3 6689.0 8404,0
s 1035,9 207.3 31,1 100.4
1% ¥ 7292.7 7828.7 7163.0  10037.7
) s 710,5 641,5 191.5 254,6
1% % 797.7 779.0 882.3 1100.0
8 42,4 63.4 54.1 79.3
5%, % 332.3 370.0 364.,0 .339.0
: 8 11.9 . 50,7 46,9 70.9
S10% . X% 213.7 247,7 218.0 279.3
s 20,7 52.4 30,8 26,6
-1976-77 LOS ANGELES

Storm 3 Sample 2 Unfiltered

Algal Assay: Counts/Minute

Hours

Treatment 24 48 72 96 120
Control. X 6076,7 6633.7 6518.3 8995,0
8 126.5 850.1 696.9 701.8
,01% % 5015,0 6692,7 6165,7 8363.0
. 8 543,1 510,7 404 ,4 280,0
A% X 64445, 7 9275,3 6737,0 8599,0
8 437.5 1525,6 326.7 14294
S 1% % 2786.7 5832,3 6413,7 7833,3
s 1250.4 1716.8 662,8 1124,1
5% X 1053.4 2397,3 2191,3 2543.5
s 91,9 106.2 104 .4 502.8
10% % 1139,0 1661,0 1543,7 1678.3
]

152,7 = 189,9 160.1 76.9
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1976-77 LOS ANGELES
Storm 3 Sample 2. Filtered

Algal Assay: Counts/Minute

. Hours
Treatment 24 48 72 96 120
Control X © 6076.7 6633.7 6518,7 8995.0
s 126.5 . 850.1 696.9 701.8
01% % ' 6921.3  6484.3  6403.3  6107.0
© g 1340.1 213.3 447.6 555.6
A% % 6421.3  6697.2  6107.0  7947.0
s 496.5 773.1 555.6  1290.5
1% = 4520,7  6221.6  5370.7  7075.3
s 326.6 595.0 727.8 861.4
5% % 1992.0  2207.0  2322.0  9339.3
: 8 14,4 239.6 147.5 379.8
10% % 1260.3  1754.3 1594.7  2236.0
5 . 210.9 266.0 367.9 356.8
' '1976-77°L0S ANGELES
Storm 3 Sample 6 Unfiltered
Algéi Assay: Counts/Minute
' ' Hours '
Treatment 26 48 72 96 120
Control X 6076.7 ~ 6633,7  6518,3  8993.0
s 126.5 850,1 696.0 701.8
01% X 52740 6949,7 6591,3  10020,3
5 290.9 241,5 35312 550.5
1% % 5819,7  8480.0  6855.0  8784.3
s 219.9 ©  256.2 249.4 399.2
1% 7 3742,0  4757.7  5614.7  8861.7
T % 243.5 204.6 485.0  1115.8
5% ¥ 2138,0  2552,0  2710.7  2773.7
, s 13701 63.9 59.0 119.1
107 ‘X 1479.7 1782.0 2017.7 1966,3
s 36.0 228.4 235.9 71.8
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Treatment

Control
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1%
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Treatment

Control
1%
1%
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ARl wEl wX] uN on Wl

@ M

@Rl omM @M owu

[

1976-77 LOS ANGELES
Storm 3 Sample 6 Filtered

Algal Assay:

24

1977-78 LOS ANGELES

Counts/Minute
Hours

48 72
6076,7 6833.,7
126,5 850.1
6222,0 6638.,0
322,4 396.2
5994.0 6221,7
237.8 254,3
4585.,7. 5823.7
370.7 257.3
2250,0 2025,7
93.2 63.8
1777.3 1834,0
52.5 84,0

Storm 1 Sample 1 Unfiltered

Algal Assay:

24

Counts/Minqte
Hours
48 72
3444.,3 4866,3
341,11 500.4
4034,0 5151,0
524,7  "318.2
3139,0 3537.0
166,9 325,9
1767.3  1903.7
149,0 © 25,8
1019.,7 946,0
50,4

19.7

225

96

6518,.3
696.9

69597
368,8

3685,7
181,2

4814.3
462,7

2647.7
92.5

2002,.0
78.0

120

8993.0
70%.8

9202,0
625,3

8353.,0
303.0

7317.0

447.4

3936,7
302.4

2320.7
43,4

120

12053,0
290.5

17280.0
6305,9

12196.3
149,0

3056,3
206,3-

2733,0
63.6



197778 LOS ANGELES
Storm 1 Sample 2 Unfiltered

Algal Assay: pounts/Minuté

Hours’

Treatment 24 48 72 96 120
control ¥  2479.0  3444,3  4866,3  11668.0 12053.0
~ s  130.1 341.1 500.4 822.5 290.5

1% % 2219.3  2511.7 - 3768.0  9441.3  10713.7
, s 81.7 69.7  149,0 325.6 793.6
1% % 2439.0  2924,0  3653,3  9561.0  11052.0
s . 121.6 24.0 366.4 730.3 620.1
5% ¥ 248.0  2312.3 ° 2775.7  6225.3  7830.3
8 '205.0  241.6 206.2 356.8 827.6
10% £ 1717.3 1658.,0 1921.3 4975.,5 5310.0
s . 157.0 177.4 7.8 34.6 461.2

1977-78 LOS ANGELES .-

Storm 1 Sample 3 Unfiltered

~ Algal Assay! Gounys/Minuteﬁ

: ’ . Hours

Treatment 24 48 72 96 120

Contrel X = 2479.0 3444,3 4866.3 11668,0  12053.0
s 130.1 341.1 500.4 822.5 290.5
1% S 2490.0  3341,3  4390.0 11561.0 11645.3
s 129.2  146.9 165.7 94.8  1063.5
1% % 2464.0  2583.3  4082.3  10035.3 11645.3
p 176.7 118.1 193.4  1043.6  1581,9
s, % 1995.7  2729.0  3182.3  7340.3 8333.5
s 115.8 205,1 458.7  1097.5 98.3
10% = 1s15.3  1760.0  1866.3 47987  5833.3
5

75.9 115.9 206.7 127.0 290.6
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Treatment

Control
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Treatment

Control
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1%
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1977-78 SLOTE 1
1/5/78 Assay

Algal Assay:

24

2017.0
78.0

2034,0
158.4

2030.3
122.3

2017.0
319,7

2269.3
32.3

1977-78 SLOPE 2

24

2017,
78,

2002,
62,

2091.
111,

2022,
85,

0
o
7
0
3
5
7
2
1724.,7
5

Counts/Minute
: Hours
48 72 96
3391.0 5170.7 12307.0
79,6 651.3 468,2
2861.3 3825.3 9718.7
40,3 482,9 796.2
2760.3 4136,3 12167.3
205.9 164.0 1021,.2
2741.0 3923.7 12195.0
404,9 107.5 0
3013.3 4978,7 13721.7
413.5 587.0 2005.9
1/5/78 Assay
Algal Assay: Counts/Minute
Hours
48 72 96
3391,0 5170.7 12307,0
79.6 651.3 468,2
2888.3 4892.0 11046.7
252.4 104 .4 1253.,8
3484,7  6738,0 17692,3
154.4 739.8 3263.3
3932,3 6899,7 16190,7
187.9 591.5 4068.5
3627.0 6838,0 15468,0
384.7 454.,3 2305,3

8L,

227

120

11667.7
822.1

10462.3 "
1141.7

14159,0
411‘7

7394.,0
165.2

14874,0
2535,3

120

11667.7
822.1

12503,0
990,1

21454 ,5
4151,4

22497.3
1072.7

22621.0
2841,6



Treatment

Gontrol
1%
1%
5%

L0%

Treatment

Control
1%
1%

5%

10%
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1977-78 SLOFE 1
1/14/78 Assay Unfiltered

Algal Assay: Counts/Minute

24
2346,3
- 45,1

1976.3
117.6

2114.,0
174,8 ©

1925.3

. .282,9

2323,7
74.8

Hours

72

16261.0
186.7

5913,2
4030.9

11195.3
1632.6

10643.3
1508.0

10039.7
2183.9

1977-78 SLOPE 1
1/14/78;Assay Filtered

24

2346,3
45,1

2322,
227.

2850,
89.

2301,
327.

2134,
270.

o oW -l WwWw

228

Algal Assay: Counts/Minute

Hours

72

16261,0
186,7

12675.
569.

15182,
2933,

14620.
2004,

14395,
2211.

Ww KNO o~ -2

120

16350.0
334.7

9234.3
2249.2

6601.3
622,9

7454, 0
1051.8

85943
1496,2

120

16350.0
334.7

14410.3
2682.8

14898.7
2777.8

15933.3
3542.9

16234.3
668.3



1977~78 SLOPE 2
1/14/78 Assay Unfiltered

Algal Assay: Counts/Minute

' Hours
Treatment 24 72 120
Control X 1732.0 9488.0 7341.0
. s 1126 587.9 660.6
.19 X 1711.0 9039.0 9372.3
s 79.3 190.5 1305.5
1% % 1576.3 8589.0 8586.7
) 5 - 178.6 750.5 1092.3
5% % 1368.0 7139.0 6581.3
8 163.7 570.7 748.5
10% % 1298.7 5726.0 6383.6
8 97.7 76.2 84.6
~ 1977-78 SLOPE 2
.1/14/78 Assay Filtered
Algal Assay; Counts/Minute
. Hours
Treatment 24 72 120
Control X 1732.0 9488.0 7341.0
s 112.6 587.9 660.6
1% X 1610.0 7129.7 5424,0
s 188.2 207.1 _268.1
1% E 1458,7 8883.3 6901.3
8 211.1 778.5 269 .4
5% X 1539.0 9234.0 5901.0
s 125.8 213.6 603.8
10% % 1287.7 7773.3 7026.0
s 124.1 504.6 912.1
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STORET

DATE T9/058/10

APPENDIX D

LAKE NATOMAS WATER QUALITY

AQT1B0RD 5141203 -
38 38 10,0 121 13 20.0 3 -
o B i e ... AMERICAN RIVER BELOX NIMBUS DA%
06067 CALIFDANTA
AMERICAN RIVEHR 140991
. ﬁ, e __LOWER AMERICAN RIVER e R
FTYPAZAMBRT ZSTREAM Z1CAL=1 - e
2000 CLASS 00 -~
PARAMETER NUMBER MEAN VARTJANCE STAN DEV COEF VAR STAND ER MAXIMUM MINIMUM HEG DATE END' DATE
Q0011 wATER  TEMP FAHN 64 _57.3359 82,6638 5,53023 13894 ,B16275_ 71,0000 _ 47,5000 75/02/08 TT/09/27
00027 CULLECY AGENCY CUDE 36 2)63,00=,822E401  ,000000 L00D0C0  2163,00 2163.00 75/02/04 T6/07/20
00032 CLOUD COVER PERCENT 63 15,8856 (189,61 34,4907 2.21726 4,3454f 100,000 000000 T5/02/00 TT/09/27
00060 STREAM FLOW _ CF8 1 3520.00 ) . __3520.00 _3520,00 75/07/0R 75/07/0nB -
00061 STREAM FLOw, IN8F=CF9 B4 122,42 2693648  14641,23 773283 0 05,1547 7510,00 ~ 2%0,000 75/02/84 77,0927
00065 STREAM 5TAGE FEET 20 7.7494%  ,499100 ,706470 JO09L1163 157972 G,09000 6,92000 75/03/04 TS/12/23
00076 TURK TRRIDMTR__ HACH FTU 64 _1,81250 7,64682  2,76529 $.52568 ,305661_ 21,0000 1,00000 75/02/00 77/09/27 _
00094 CNOUCTYY FIELD MICROMKD 64 59,5000 163,841 12,8000 215127 1,60001 90.0000 40,0000 7S/62708 1Y/09/27
ore$s CHNDUCTVY AT 25¢C MICROMKOD 64 59,6250 167.952 12,9596 L2173%2 1.61995 93,0000 41,0000 75/02/04 77/09/27
00300 ] L MGL a8 10,3457 2,01259  1,41866  L137152 {77332 13,9000 7.70000 75/02/04 77/09/27
0033%  Cho LUWLEVEL MG/L 64 1,71562 L6RTT02 792277 461802 ,099035 3.70000 ,400000 75/02/04 7Y/09/27
vouoo PH sU 64 7,10620 LUE9605  L140017 019704 ,017502 7T,40000 &.B0000 75/02/04 77/09/27
00403 L&4  PH ___su B 7.25151 L 052653 229462 L031643 028683 B.00000  6,80000 75/02/08 T7/09/87
0nga) HCYI KON HCO3 MG 7L 10 27,8000 26,6237 5,1598%F 185605 |,63158 36,0000 20,0000 75/04/22 TT/07/96
00445 CO3 JON cu3 HMG/L 10 £,00000 ,Q0000D ,AGO0OC Jo00000 1,00000 1,00000 75/04/22° 77707026
00530 HESIDUE  TOT NFLT _ _ MG/L _ b4 3.32012  ST.4660  T.G8064  2.27T75  947STY9_ 62,0000 L000000 75/02/00 77709727 o
00610 HMH3Z=N TOTAL MG /L 64 o DLhuOG  L000493 L022209 1.35366 002776  L130000 ,01hG00 75702704 T7/09/727
Q0613  NO2=N DISS MG/L 36 L,000556 ,00CGD05 ,002323 4,18159 ,0OD3BY  .P10000 LN0N0OO 7G5/02/08 76/07/20
00615 NO2eN C TOTAL ___ MGAL_ 6l ,010000=,650E~09_ ,000000 .4 00BARO _L010600 _ 010000 75/02/04 77709727 -
0hela  HO%=N niss MG/L 36 ,025R33 L,000808 L02R423 1,10024° 004737 ,100000  (N0000D TS/02/04 Ta&s07/20
0NB20  NUZeN TOTAL M /L 68 J025TAY 000491 022168 LBS9RTT  L002771 L100000 010000 75/02/04 T7/09/27
00625 TNI KJEL N . MGl _. . bR L1296B7 008152 ,090288 695200 011284 600000 100000 75/02/006 77709727
00629 TUT UKG KJELDL N MGB/L 35 Lt277E4 0 L0123536  L141964  LB76RTB T 04B925 T L0000 000000 FSS02/18 TLr0TsR20 0 T
one31 NN2ANO3 N=DI53 MG/L 36 LORL389 000829 L02BE00  1,U09137 004800 400000 000600 T5/02/04 Tas07/20
00665 PHUS=TUT MG/L P 64 _»020156 _ 000427 020663 1.02515_ ,002583 .120000__,010000_75/02/04 77/09/27 _
00671 PHUS=DIS UHTHO MG/L P 64 011719 L0B00&6 L006797  LS5A0HHO 000850 0600007 L010000 7S/G2/04 T7/09/27
D0L80 T LRG ¢ [+ MG/L, 63 1,68412 L175561 ,L419600 L,248790  _05278% 3,000060 ,L900000 75/02/04 7Y/09/27
00681 b URG € c CHGAL e 31456687 4013333 115470 073704 066647 1.70000 _1,50000 T6/04/20 T6/05/18 .
0nego 10O HARD caco3 MeAL T o In 20,3000 35,5677 " 5,96387 245427 1,88594 34,0000 17.0000 75/04/22 77/07/26
00935 CRECILNM CA,DISS MG/L 10 6.36000¢ 2,28936 1,51306 237903 ,47B4TI  9,40000 4,70000¢ 75/04/22 11/07/26
V0925 MGRSILM MEJDISS _ MG/L 10 2.07000 520116 ,72119) 348402 228061  3,40000_1,20000 75/04/22 TT/Q7/26
0N%30  SUPIuM HA4,DIs3 MB/L 10 2,70000  L328456  LS69610 210947 180127 3.90000 2.10000 TS5/04s22 TY/07/26
0093% PISSIUM KyD185 ME/L «BHGO00  L016000 126492 197644  DU0000 ,T00000 LO00000 75/04/22 TT/07/26
~ 00940 CHLNRIDE cl MG/, 2,03000 4,4334% 2,t0558 1,03723 LEE5841 TL10000 000000 75/04722 TT/0T/28 -
00945 SULFATE SUa=TUT MG/L 2.50000 991522 995777 392039 314892 T5,.60000 600000 7S/04722 TRAoTiee
00956 SULFATE S5nu=n1§8 MG /L +023167  L000133  L011514  L496998 004700 ,033000 .DOGQDO 7S5/08/22 76/07/20
00955 SILICA  DISOLVER MG/L ) B,66000 _ 1,60270 _ 1,2h598 156187 400338 11,0000 7.00000 75/04/22 77407724
0{002 AHSEN(C AS,TOT 7T T UGALT T 32 Tio,00007 .000000  ,000000 T T, r000007 10,0000 10,0000 75702718 77/09/37
G027 CADYIuUM co,TOT UG/L 32 10,0000 ,000000 ,000000 LE00000 10,0000 10,0000 75702718 TT7/09/727
01034 CHNOHIUM LR, IOV Ue/L o 32 043125 3,12513 1.76780 173423 312506 20,0000 10,00000 TS/02/18 TT/09/27 .
01042 COPPER cu.70T us/L 32 9,99999 ,00041B8 010869 ,LO0GInHT7 _nc1921 10.000n {0,00000 7S5/02/18 77/09/27
01045 IHUH FE,¥0T UG 68 161,312 57074,.1 238,902 1,43099 29,8627 1800,08 20,0000 7S5/02/04 77/99/27
0105t LEAD PByTOT _  MGAL 32 10,3125 3,1250% 1,767T9 171423 ,312505 2¢.0000 10.00000 T5/02/18 77/09/27 -
01055 MANGNESE L] uG/L 32 19,0624 621.675 2H,9334 1.30799 4,407bd 150,000 £0,00000 T5/02/18 71709727
. 01092 ZTHC IN,TUT uG/L 31 10,9677 9.03245 3,00540 L,2T4022 539787 20,0000 10,00000 75/02/18 77/09/27
23318 INVALID Pan . NuMgER 1 ,74n0n9 . ZFROQO0  LTONQNG T&A09/28 Th/09/28
31505 0T COLL MPN CONF Z100ML T4 470,959  1904u2n  1379,85 2,92990 {60,406 200,00 4.00000 TSA02/04 TI/09/27
3615 FEC BOLL MPMECHMED £100%L Ta 3A,59R6  14073,1 118,630 3,07383 13,7905 930,000 2,00000 YS/02F04 TIA09/27
JLGTT FECRTREP  WPNMADEVA  F100ML T b8, 4138 AT916.5 296,507 4,40319 34,0683 2000,00 2,00000 75/02708 FT/09/27
32211 CHLRPHYL & UG/L COHRECTD 28 2,78214 B,25263 2,47274 1.032%6 542897 12,0000 600000 75/0%/20 T1/09727
52218 PREDPHIN A us/L 26 110769 1,685910 |, 86350 1,230%4 ,FLTa05  4,60000 100000 7S/0T7/22 TI/09/27
38250  MNhAY . Mea L33 W010606 000012 L0034B2  ,328260 000606 L030000 L010000 75/02/18 77/09/27
38620 INVALID PAR NUMBER {1 .010000 «0L000D L 010000 7H/01/20 T6/01/20
39040 NEF WIR SMPL ug/L 5 L000000 L006000 000000 L0000 ,0006Q0 LOUODOD 7S/04/22 Te/04720
39153 ATRZSIMZ  wHL 8MPL__ UG/L _ o000 . o ._ 020000 _ L020000 TTLOLS19 TTLOLLN9 .
49010 UNKNUWNEL ~ wHL SHPL uG/L 1 Jo10000 010000 ,010000 77/04/19 77/04/19
70300 RESINHE NISS=180 &  MG/L 10 92,9000 79,2127 8,90015 207463 2,81447 A0,0000 29,0000 75/04/22 17/07/26
71851 wITRAIE D1§8-n03 MG/l 27 L118518  L017¥21 133120 1,12320 025619 ,400000 ,L000000 TS5/03/58 Vas07/20
1900 MERCURY HG TUTAL uGsL 29 103448  ,000385 LO0I1RS5TL ,179%24 003449  L200000 100000 75/02/18 TT/09/27
4052 CHLUMDYC PERMIT GENERAL 9 003000 L000016 L0039A9Y 1,3R22B8 ,001323 ,030000 L0010R0 T5/04/22 771/07/28
84028 ANALYIE  AGENCY __ CODE | .. 56 FEXT _TEXT __ TEXY _  TEXT__ VEXT _ TEXT  75/02/02 T6/0T/20 _ _
84029  FIELD IDENT NUMBER 36 TEXT H ¥ TEXT TEXT TEXT TEXT 7S/02/0& T6/07/20















